Jleonapa MuioguHoB
EBkinaoBo okHo. UcTtopusi reoMeTpuM OT NapaslieJibHBIX NPSIMBIX /10 THIEPIPOCTPAHCTBA

3manor Hay4Hoz0
HOH-thuKLHa.

Komcmanmus Munsuun
«Bedamocmus

«Esknuoo6o oxkno. Ucmopus 2eomempuu om napanienbvix npamuix 0o 2unepnpocmparcmea.»: Livebook;
Mockea; 2014
ISBN 978-5-904584-60-3

AHHOTALNA

Mbl npugbikiu 60cnpuHUMamb KaKk 00JINHCHOE 084 ANCHEUUUX NPUPOOHBIX YMEHULL Yel06eKa — 8000padIceHue u
abcmpakmuoe mvluiieHue, a 3ps: <Eeknudo6o okHO» pacckasvléaem HAM, KAK NPOUCXOOULA 380JI0YUs Haulell
CNOCOOHOCIU NPEOCMABIAMb MO, Ye20 Mbl He SUOUM B00HUIO.

Oma KkHuca — GOCXUMUMENbHAS CMECh HAYYHO2O ABMOPUMEMHO20 mMpyod U 6ecenozo Oanazypcmed, OHd
npespawaem Kiaccuieckue meopuu  NOHAMuUsL 2eoMempuu 8 O0CHYRHbLEe, NOPANCAIOUUE B00OPANCEHIUE UCMOPUU.

Cnacubo Mnoounogy: He HYJICHO ObIMbL MAMEMAMUKOM UIAU  (DPUSUKOM, UMOObI NOCMUYL 3A2A0KU
APOCMPARCMEa u NopPa3UmsCsl 8EIUKOLENUIO MUPOYCIMpPOUCmed.

Jleonapa MuioguHoB
EBxanaoBo oxkHo. McTopus reoMeTpuH OT MapauieJbHBIX NPAMBIX 10 THIEPIPOCTPAHCTBA

© 2001, by Leonard Mlodinow

OTpenaktmpoBan n onybnukosan Ha cante : PRESSI ( HERSON )



J'leonapz] Muoaunos: «<EBKJINI0BO OKHO. MCTOpﬂﬂ TE€OMETPHH OT NMapaJ/ijieIbHBIX NPAMBIX 10 THITEPIIL TPaHCTBa» 2

© Hlamwm Mapteiaosa, nepesos, 2013
© 2013, Livebook

Anexcero u Huxonaro, Cavimony u Upsn

BBenenne

JBananaTe 4yeTblpe Beka Ha3aj OJWH TPEeK CTOSUT y Oepera Mopsi M CMOTpEN, KaK HCYe3al0T BAaIU Kopabiu.
ApucroTenb, CyJs 10 BCEMY, MPOBOMI 3a TAKUM TUXUM 3aHITHEM HEMajo BPEMEHH U MOBHUANI HEMaJo Kopabiiei,
pa3 ero OJHaXKAbl MOCETHIIa HMHTEpecHas MbICIb. Bce kopabiau mcueszanu OJMHAKOBO — CHauyala KOpIyc, NOTOM
MauTel U mapyca. OH 3aaymaincs. Kak Takoe MokeT ObiTh? Ha mimockoit 3emiie kopaGiu AODKHBI ObUIH
YMEHBIIUTHCS [IEJTMKOM U MCYE3HYTh, IPEBPATUBIINCH B HEPACTIO3HABAEMYIO TOUKY. Ho Kopmyc mcyesan nepBbiM,
a Yy’ MOTOM BCE€ OCTAJIbHOE — U 3TO MOJTOJKHYJIO APUCTOTENS K MOMAJIUHHOMY O3apeHUI0: 3eMii — UCKPHUBIICHA.
ApucToTesns B3IISIHYJ Ha 00l1ee YCTPOMCTBO Halllel IIaHEThl Yepe3 OKHO F€OMETPUH.

Heine MBI HccneyeM KOCMOC Tak JKe, Kak ThICSYesIeTHs] Ha3al nmo3HaBaym 3emutio. Koe-kto cieran Ha JlyHy.
Henunotupyemsble eTatenbHble annapartsl 1o0upamich 10 rpanul CoHeuHoU cucteMsl. BrioaHe BO3MOXKHO, yike
B OTOM TBHICSUGNETHH MBI JIOJIETUM 10 OJrpKaifimeil 3Be3Isl — OSTO CTPAHCTBHE C  JOCTIDKUMOMN
KOIJa-HUOY/Ib-CKOPOCTBIO B OJHY JECATYIO CKOPOCTH CBeTa 3aiMer Jjier natbaecar. Ho naxe ecian Meputh
paccrostausMu 110 anbGbl LleHTaBpa, 3anBopku BeenmeHHON 0TCI0/1a — B HECKOJIBKMX MHJUIMAPaX TaKUX «MEPHBIX
peex». Bpsing nu HaMm goBeaeTcsl y3peTh, Kak Kopallib ocTUraeT ropusoHTa BceeneHHON, MOAOOHO yBHICHHOMY
Apwuctorenem Ha 3emuie. M Bce-Taku MBI y3HAJ M O MPHUPOJAE U ycTpoiicTBe BceenenHol MHOroe, Kak HeKorga u
Apucrorens, — HaOMI01as1, IPUMEHSIS JIOTUKY U CTPAILHO JIOJTO BIEPSsl B3OPHI B KOCMOC. Bekamu TOpu3oHTHI [uist
HAC pa3IBUTAIM TEHWH W TeoMmeTpus. UTo MOXHO BOOOIIE 0Ka3aTh O mpocTpancTtBe? Kak y3Hath, TIIe
HaXOIUIIbCA? A MOXET JIM MPOCTPAHCTBO UCKPUBIATHCA? CKOJBKO B HeM u3MepeHuit? Kak reomerpust oObsicHSET
€CTECTBEHHBIH MOPSIIOK U €TMHCTBO KOCMOca? DTH BOIPOCHI U CTOAT 32 MATHIO T€OMETPUYECKUMH PEBOITIOIMSIMU B
MHPOBOH UCTOPHHU.

A HayJajoch BCce CO CKPOMHOM CXeMbl, puayMaHHoH [Tudaropom: mpuMEeHNTh MaTEMaTHKy Kak aOCTPaKTHYIO
CHUCTEMY TIPaBWJI, IO KOTOPHIM MOXHO CMOJEITUPOBATh (U3UUECKYI0 BCeleHHYH0. ClieZloM BO3HHKIIA KOHIIETIIUS
NPOCTPAHCTBA, OTAEICHHOIO OT 3€MJIM, MO0 KOTOpPOM Mbl XOIMM, WIM BOABI, B KOTOpoil miuaBaeM. To ObLIO
poXneHre adCTpaKIuM U JJOKa3aTelbCcTBa. BCkope rpeky, moxXoxke, HaydHIMCh HaXOIUTh T€OMETPUIECKIE OTBETHI
Ha 10001 Hay4yHBIIl BONPOC — OT MPUHIMIIOB JEHCTBHS phlyara a0 opOuT HeOecHbIX Ten. OmHAaKO rpeueckas
UMBUIIM3aMS MIPUIILUIA B yMagoK, U 3amaj 3aBoeBaiu pumisine. OpHaxapl — akkypar nepex Ilacxoit 415 roma —
TOJINIAa HEBEXJ CTalllWiIa OJHY XCHUIMHY C KoJieCHWIBI W yOwmma. JXKeHmmHa sTa OblTa MOCIEAHUM YYEHBIM,
npeJaHHbIM reoMeTpuH, [ludaropy u panmoHaTbLHOW MBICTH, OHA TOCHEAHSS TPYAHJIAch B AJlEKCaHAPUICKOM
O6u0IMOTEKE, U C ATOM CMEPTHIO IIMBUIIM3ALMS Hauajla COCKalb3bIBAaTh B ThICAUYeNeTHE TeMHBIX BEKOB.

OpHako MBUIM3ALMS BOCKPECTa, a C HEI0 — U FeOMETpHs], HO yXKe COBCeM Jpyras, HoBas. Ee npunec yenoBek
BeChMa IIMBIJIM30BAHHBIN — €My HPaBUJIOCh UTPATh B a3apTHBIC UTPHI, CHATh 10 00el1a U KPUTUKOBATh TPEKOB: HX
METOJI TEOMETPHYECKOTO JIOKa3aTeIbCTBA BHUJECICS €My uepecdyp OOpeMeHuTenbHbIM. /[l oOnerdeHus
YMCTBEHHOTO Tpyaa Pene JlekapT mosKeHWI TEOMETPHIO M YUCHa. biaarogaps ero uaee KOOpAWHAT, TPOCTPAHCTBA U
(GopMbI MOKHO OBUIO KpPYyTUTh W BEpTETh, KaK HUKOIJa MPEXIE, a YUCIO MOIy4aJoCh BHU3YyaJlU3UPOBAThH
TEOMETPUYECKHA. ODTH METOAMKH TOPOIMIM MaTeMaTHUECKU aHalM3 M CO3JalId YCJOBUS JJS Pa3BUTHSA
COBpEMEHHBIX TexHosoruil. brnaromapst JlekapTy reoMerpuyeckue MOHATHS KOOPJAMHAT U IpadMKOB, CHHYCOB U
KOCHHYCOB, BEKTOPOB M TEH30pPOB, YTJIOB M KPUBU3HBI PUCYTCTBYIOT HBIHE B JIFOOOM (PU3MYECKOM KOHTEKCTE — OT
ANIEKTPOHUKH TBEPIOTO Tela 10 OTPOMHBIX CTPYKTYpP B IMPOCTPAHCTBE-BPEMEHH, OT TEXHOJIOTUU TPAaH3UCTOPOB U
KOMITBIOTEPOB JI0 JIa3epOB M KOCMHUYECKHX mosieToB. OqHako padotsl [ekapta B3pacTuiu U 0ojiee aOCTPaKTHYIO —
U PEBOJIIOLIMOHHYIO — MJCI0. UCKPUBJIEHHOE NMPOCTPAHCTBO. J[eWCTBUTENBHO JIM CyMMa YIJIOB B TPEYrOJIbHUKE
paBHa 180°, wiM 3TO BEPHO JIMIIG JIS TPEYTOJIBHHUKOB Ha IUIOCKOCTH JHcTa Oymarn? M gemo TyT He TOJNBKO B
opuramMu. MaremaTtuka HCKPHBICHHOTO MPOCTPAHCTBA MPOU3BENA PEBOJIOIHMIO HA YPOBHE OCHOB JIOTHKH HE B
OJTHOW JIMIIb TEOMETPUH, HO BO Bcel Maremartwke. OHa cozfana MPEINOChUIKM K POXKICHHIO TEOPHU
OTHOCHUTENIbHOCTH ONHIITENWHA. Ero reomerpuuyeckas TEOpHUsl MPOCTPAHCTBA U AOIOJHUTEIBHOIO HU3MEpPEHUS —
BPEMEHH, — a TAKXKe CBA3M MEXIy IPOCTPAaHCTBOM-BPEMEHEM, MaTepueil U sHeprueil U3MeHn1a caMy Hapaaurmy
MBIIUICHHUS] HACTOJIBKO MacImTaOHO, HACKOJIBKO 3TO YAAJOCh B cBOe BpeMs Jmib HeioTony. OHa, 06€3yclIOBHO,
npeocmaenanacy — BIOJHE paaukanbHOM. Ho M 3TO, Kak BBIICHWIOCH, HUYTO 110 CPaBHEHHMIO C HeJaBHEH
PEBOIIOIUECH.

Kak-to B mtone 1984 roma oamH ydeHbI 3asBWII, YTO OH-J€ OCYLIECTBHJI IPOPHIB B TEOPUH, C IMOMOIIBIO
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KOTOPOM MOXHO OOBSACHUTH YTO YrOJHO — OT CYIIECTBOBAaHHS CyOAaTOMHBIX YaCTHUI[ U MX B3aUMOJICHCTBHUI 110
YCTpOMCTBa MPOCTPAHCTBA-BPEMEHH U MPHUPOIBI YEPHBIX AbIP. DTOT YENOBEK CUUTAJ, YTO KIIOY K NOHUMAHUIO
€IMHCTBA U NOpsAKa BO BceneHHON — B reOMETpUM, IPUYEM I'€OMETPUN HOBOM M JOBOJIBHO NMPUYYAIUBOM. Ero
BbIBEJIA C TPUOYHBI TpyIINa JIFOeH B O€JI0i crieroaekie.

[ToToM BBISICHUIIOCK, YTO BCe 3TO ObLIO MoacTpoeHo. Ho o01mas MbICib U ycTpeMiIeHne TeHHs — MOAJIMHHBIE.
JIxon IlIBapi monTopa mecsiTka JeT TPYAUIICS HaJl TEOpHel TOJ Ha3BaHHEM «CTPYHHas», M Ha Hee OOJIBIIMHCTBO
(U3UKOB pearupoBajo TakK k€, KaK OTHECIUCh Obl K YIMYHOMY ICHXY, IpocsiieMy aeHer. HbiHe O0nbIIMHCTBO
(GU3UKOB BEpUT, YTO TEOpUsS CTPYH BEpHA: TEOMETpHS IPOCTPAHCTBA OTBEYaeT 3a (DU3WYECKHE 3aKOHHI,
YIPaBIIAIOLIKE BCEM, UTO €CTh B 3TOM IIPOCTPAHCTBE.

Manwudect UCTOpHUECKON PEBOJIIOIMH B TEOMETPHH ObUT HanrMcaH EBKIMIOM — denmoBekoM-3araakoi. Ecim y
BacC B TOJIOBE Maj0O YTO OCTaJOCh OT yOMICTBEHHOrO MpeaMeTa MOJ| Ha3BAHHWEM <«EBKIUI0BAa T€OMETpUSL» —
BEpOSITHEE BCEro, 3TO MOTOMY, YTO BBI €ro Bech mpocmnain. CMOTpPETh Ha TEOMETPUI0 TeM MaHEpOM, Kakod Ham
0OBIYHO MpEeJIaraoT, — BEPHBIA cr1oco0 MmpeBpallieHus IOHBIX YMOB B KaMeHb. Ho eBKiInoBa reoMeTpusi Ha caMoM
JieJie — yBJIEKATENbHBIA NpEeAMET, a TpyA EBKiMIa — BEIMKOJIENHE, Yb€ 3HAUEHHE COIOCTAaBUMO C Ba)KHOCTBIO
bubnuu, a uaen — He MeHee paJuKalbHbI, YeM MapKCOBBI U dHrenbcoBbl. 1100 Tpyn EBkmuma «Hagama» oTkphin
OKHO, B KOTOpPOM HaMm ObLia siBjieHa npupojaa Beenennoii. Ero reomerpus mpereprena 4eTbipe PEBOJIONUH, YICHBIE
¥ MaTEeMaTHKH [10JI0PBAJIM BEPOBAHUS TE€OJIOT0OB, pa3pyLIMIIN CTOJIb Joporue guiaocodam MpeacTaBIeHUs O MUpPE U
3aCTaBWJIM HAC IEPeCMOTPeTb U IEepeBOOOpa3uTh HAlle MECTO B MHUPO3/AaHbe. ODTH PEBONIOLMH, a TaKXKe HMX
IIPOPOKH U UCTOPHUHM 332 HUMH — IIPEIMET JAHHOW KHUTH.

Yactsp |. UcTopus EBkanaa

UYmo eam uzeecmuo o npocmpaﬁcmee?
Kax ceomempus Hadaia onucouledms BceﬂeHHyIO u 6ozeecmuia 3apro CO@peMeHHOIZ yusuausayuu.

I'nasa 1. IlepBasi peBosonust

EBKiuz, BEpOSATHO, TUYHO HE OTKPBLI HU OJHOTO CYHIECTBEHHOTO 3aKOHA reoMeTpuu. Tem He MeHee OH —
caMbIii 3HAMEHUTHIN TE€OMETpP B UCTOPUHU, U HE TPOCTO TaK: THICSUEIETUIMU UMEHHO B €r0 OKHE JIFOJIM BIIEPBBIC
Bujiean reomerpuio. OH W MOHBIHE — JIMIO TIEPBOM BEJMKOW PEBOMIONUM B MPEJCTABICHUAX O MPOCTPAHCTBE!
pOXIcHUS aOCTPAKITUK, TTOHITHS O JIOKA3aTCIbCTBE.

[TocTuxeHue mpocTpaHCTBAa HAYAIOCh, YTO BIOJHE €CTECTBEHHO, C MPEJICTABICHUN O MECTE — HallleM MECTE,
T. €. 03emie. Bce Havyamoch ¢ pa3BUTHA «H3MEPEHHM 3€MJIM», KaK 3TO HA3bIBaJW ETWNTSHEC W BaBUJIOHSHE.
I'peueckoe Ha3BaHHE TOTO XK€ CAMOTO — «2eoMempus», OIHAKO MPEAMEThl 3TUX 3aHATHA COBCEM HE TOXO0XH.
['pexu mepBBEIMU OCO3HAIH, YTO MPUPOIY MOXKHO TTOCTHYh, TPUMEHNUB MaTEMaTHKY, a TEOMETPUS MOXKET HE TOIHKO
OMHCHIBATh, HO M OOBSACHATh. Pa3BuBas reoMeTpHI0 OT MPOCTHIX OMUCAHUM KaMHS W TECKa, TPEKW HW3BJICKITU
MOHATHUS. TOYKH, JTHHUU U TUIOCKOCTH. OTOPOCHB Byalld MaTepuH, OHU OOHAPYXKWUJIM CTPYKTYpPY TaKOW KpacoTHl,
KaKol 4YeJOBEUYECTBO €Ille HE BUIETO0. EBKIMI CTOMT Kak pa3 Ha MuKe OOphObI 3a M300peTeHHE MaTeMAaTHKH.
Uctopus EBknna ectb HCTOPUS PEBOMIOLNH, UCTOPHSI aKCHOMBI, TEOPEMBI, IOKA3aTENbCTBA — U POKIEHUS pazyMa
KaK TaKOBOTO.

I'naBa 2. I'eomeTpusi HATOTOB

Kopuu moctwkeHuil TpekoB YXOAST B JApeBHHUE UuBWiIM3anuu Basuiona u Erunra. Weiite mucanl o
BAaBUJIOHCKOM PAaBHOAYIIMH — OCOOCHHOCTH, H3-32 KOTOPOW BaBWJIOHSHAM HE YAAIOCh JOCTHYb BEJIUYHS B
MaTemaThke. Jlo TpeKoB 4eIoBeueCTBO MPUMETHIIO HEMAJIO XUTPHIX (DOPMYJI, paCUe€THBIX U WHXXEHEPHBIX (DOKYCOB,
OJTHAKO — B TOYHOCTM KakK HAIlW TOJUTHKKA — JIOAW BPEMEHaMH JOOMBAJUCH IMOPA3UTEIBHBIX YCIIEXOB C
(eHOMEHaTbHO MaJbIM pa3syMEHHEM, YTO K€ OHM BooOImie caenamu. A uM-1o 4to? OHHM OBUIM CTPOMTENSIMH, YTO
paboTaroT BIIOTbMaxX Ha OLIYIb — YTO-TO BO3BOJSAT, TJIE-TO YKJIAJBIBAIOT CTYIIEHU U JOCTHTAIOT CBOMX IIeJeH, HO He

lo PaBHO/IYIMH BABUIIOHSH K 3HAHHUIO UPJIAHJICKHIL IOOT U Apamartypr Yunbsm Batnep Ueiite (1865-1939) Hamucan B CBOEM CTUXOTBOPEHHH «3apsi», HAYUHAIOMIEMCS TAK:

51 6b11 OBI HEBEXKIOM, KaK Ta 3aps,
Yro cBepXy BHH3 IJIs/IENa, 3ps,

Kax mepsiet ropo sxeHa uaps

Hrnoii ot 6ponmm cBoei,

Wb Ha ApsOIbIX JIFOJIEH, YTO B3Upain
W3 menounoro BaBuiona

Ha GecrieqHOCTb IUTAHET M ITYTH HX

W tasiibe 3Be3]1 OT B3OLLEILEH JIYHbI,
A caM¥ B CKPIDKaJIN CyMMbI IHCAIIH. ...

30ecw u danee npum. agmopa, Kpome 02080PEHHbIX 0CO0O.
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MOHUMAaHHUSL.

U nHe onu nepseie. JItoau cunTaNy U BEIMUCISIIN, APATH HAJIOTH U O0JIAMOIIMBAJIN APYT APYTa ¢ He3amaMsITHBIX
BpeMeH. HekoTopbie npenoiaokuTenbHo cuerHbie opyaus aatupytorest 30 000 et 10 H. 3. — BCero JIHIIb MaJKH,
pacrucaHHble XyJO)KHUKAMH C MHTYUTHBHBIM MAaTeMaTHYeCKUM 4yTheM. HO €CTh M MOpa3UTENbHO OTIUYHBIC
npucnocobenus. Ha Geperax osepa Dnsapn (HbiHe Jlemokparuueckas PecnyOnuka KoHro) apxeosnoru BbIKOIAIH
Hebopiryto KocTh 8000-neTHE# JaBHOCTH ¢ KPOIIEYHBIM KyCOYKOM KBAapIla, BJICJIAHHBIM B YTIIyOJIEHUE HAa OJHOM
KOHIIe. ABTOpP 3TOr'0 MPUCIIOCOONICHNUS] — XYIOKHUK MM MaTeMaTHK, Mbl HUKOTZIA )K€ HE y3HAeM, — BbIpe3as Ha

KOCTH TPH KOJIOHKH HaceueK. YueHble CUMTAIOT, UTO 3TA KOCTh, HA3BAHHAS KOCTHIO MIIAaHr0Z, — BO3MOKHO, CaMBIil
JIPEBHUM U3 HAWJEHHBIX MPUOOP TSI YUCICHHOM 3aIHCH.

Maeiciib 00 OCYIIECTBIEHUH OTepanuil ¢ YHCIAMHE S JOXO/IHIA ropa3fio MeEAJICHHEE, TMOCKOJbKY 3aHSITHUs
apudMETHKON MOopa3yMeBal0T HEKOTOPYIO CTENeHb a0CTPaKIMU. AHTPOMOJIOTH COOOIIAIOT: €CIM JBa OXOTHHKA
BBITTYCTHJIM JIBE CTPEIIbI, 3aBaJIMIIN JIBYX Ta3eliell U 3apaboTajv JIBe IPhIXKH, BOJIOYa JOOBIYY K CTOSHKE, BO MHOTHX

TUIEMEHAX BCE 3TH «IBa» M «JIBE» MOTJIM OBITh Pa3HBIMHU MOHATHUSMHU B KaXKIOM cnyqae4. B Takux nuBriImM3anusx
HENb3s OBLIO CKJIAIBIBATh SIOJIOKH C anenbcuHamu. [1oxoke, Ha TIOHMMAaHUE TOTO, YTO BCE 3TO YAaCTHBIC CITydau
OJTHOTO M TOTO K€ TIOHATHS — a0CTPAKTHOTO YHCIIa 2, — TOTPEOOBAITUCH THICSYH JIET.

[lepBbie cepbe3HbIe IMIATH B 3TOM IMOCTHKCHUU JIFOIU TPEANPHHSIIN B MIECTOM TBICSYEIICTHU JO H. 3., KOTJa
JKUTENA JONMMHB Huia moCTeneHHO OTKa3aduch OT KOYEBOW KHM3HU W TNPUHSINCH KyJbTUBHPOBATH 3EMJIH B

nomued. ITyctoinn CeBepHONl AQPHKM — €/Ba 1M He caMble CyXue M Gecruiofubie B Mupe. W muuis pexa Hund,
HaOyXasi OT PKBaTOPHAJIBHBIX JIOKICH U TAOIIUX CHETOB AOMCCHHCKOTO HArophs, MOTJIa IPUHECTH, 1MO100HO OOoTy,
JKU3Hb W MPONUTAHUE B IYCTHIHIO. B npeBHME BpeMeHa KaIblil TOX B CepeinHe WIOHS cyxas, Oe3paJocTHas H
nblIbHAsg JoauHa Huna dysiia, kak Morydue BOJbl YCTPEMIISIOTCS B PYCJO PEKH, 3aHOCS IIOAOPOAHBIM HIIOM
OKpyTy. 3a10JITO 10 Tpeueckoro kiuaccuka I'eponora, onmcasiiero Eruner kak «map Huma», Pamzec |1l ocTaBun
3aMKCh, YKa3bIBAIOLIYI0 HA TO, KAK €rUNTsIHE MOoYuTanu 3toro 6ora, Hum: oHu HaspiBanu ero Xanu W MOJHOCHIN
€My MeJI, BUHO, 30JI0TO U OUpIo3y — Bce camoe 1eHHoe. CaMo Ha3BaHUE CTpaHbl — EruneT — o3HauaeT Ha KONTCKOM

«4epHasd 36MJ'I$[))7.

* * *

EsxeromHoe 3aToruieHHe MOMWHBI MPONOJDKAJIOCH YeThlpe Mecsana. K okTsa0pro peka HauWHama MeleTb U
YaxHyTh, IOKAa 3eMJISI K CJICAYIOLIEMY JIETy HE BbIChIXasla 1O KOPKH. BoceMb 3acylUTHUBBIX MECSLEB IETHINCh Ha
JIBa CE30HA: BO3ZAENBIBAHUSA T0YB, nepum, W cOopa ypoxas, wemy. Y ETHNTSIH BO3HHMKIH OCEHJIbIC OOIIMHBI,
pacrojaraBIIfecss Ha XOJIMax, KOTOpbIE B TEPUOJbI 3aTOIJICHHUS NPEBPAILAIUCh B OCTPOBKH, COSTUHEHHBIC
nambamu. ErunrtsHe co3many cucTeMy OpOIIeHHs M XpaHeHHs 3epHa. CelnbCcKoe XO3SHCTBO CTajl0 OCHOBOW
eTUINETCKOro KaJleHAapsl U caMoOM KHM3HM, a €ro IIaBHbIMHM npoaykTamu — xied u nuBo. K 3500 romy mo H. 3.
ETUNTSHE Pa3BUIN KOE-KaKoe MPOM3BOACTBO — peMecia U MeTautypruio. [IpuMepHo Torna ke oHn paspaboTaiu u

IUCHEMEHHOCTES.
CMepTh AJI eTHITSH BCeraa Oblla HEM30EXKHOCTHIO, HO C JIOCTATKOM W OCEIOCThI0 HEN30SKHBIMU CTAIHA U

HANOrM. BeposATHO, MMEHHO OHM MEPBBIMH MOTPeOOBANM pa3BUTHA TeoMeTpund: XoTh (apaoH W BiIafen, B
NPUHIMIIE, BCEMU 3eMJSIMH M OOTraTcTBaMH, Ha CaMOM Jielie 4acTHas COOCTBEHHOCTh Oblla M y XpamoB, U Y
OT/ENBHBIX YaCTHBIX JIML. BiacTu omeHWBamM pa3Mepbl HAJIOTOB IO BBICOTE MOIBbEMa BOJBI B TEKYILEM TOIy H
pa3MepaM 4acTHBIX BIaJeHUH. Tex, KTo OTKa3bIBAJICS TUIATHTh, TOTJANTHSS MOJHMIIAS MOTJIa YTOBOPHTH CHJIOW, HE
cXozs ¢ MecTa. 3aliMbl CyIIECTBOBAJIM, HO MHTEPEC 3aKJIAAbIBAIN 110 IPUHIIUITY «4deM mpoie, TeM ay4qme». 100 %

FO,Z[OBBIX]-O. HOCKOHBKy CpeaCTBAa Ha KOHY CTOAJIM HCIIYTOYHBIC, CTUIITAHC BBIpa6OTaJ'II/I Ootee-MeHee HaACKHDBIC,
XOTh U MYUYUTCIIbHBIC MCTOJJUKH PaCUYCTOB IUIoIIaacH KBaJijpara, MnpsAMOYIoJbHHWKA U Tpancuuu. I[J'IH BBIYHCIICHUA

2 Michael Williams, A History of Computing Technology (Englewood Cliffs, NJ: Prentice-Hall, 1985), ctp. 39-40.

3 HHTepecHo 0 MPOHCXOKACHHH cUeTa ¥ apu(pMeTuKn y Yunbsamsa, ri1. 1.

4 williams, ctp. 3.

5 R. G. W. Anderson, The British Museum (London: British Museum Press, 1997), ctp. 16.

6 Pierre Montet, Eternal Egypt , trans. Doreen Weightman (New York: New American Library, 1964), ctp. 1-8.

7 Alfred Hooper, Makers of Mathematics (New York: Random House, 1948), crp. 32.

8 Georges Jean, Writing: The Story of Alphabets and Scripts, trans. Jenny Oates (New York: Harry N. Abrams, 1992), ctp. 27.

9 TepomoT mucai, YTo pa3BUTHE ETHIICTCKOW TeOMETPHH CTHMYIHpOBamy 3anaun Hasoroobmoxenus. Cm.. W. K. C. Guthrie, A History of Greek Phulosophy (Cambridge, UK:
University Press, 1971), crp. 34-35, u Herbert Turnbull, The Great Mathematicians (New York: New York University Press, 1961), ctp. 1.

10 Rosalie David, Handbook of Life in Ancient Egypt (New York: Facts on File, 1998), ctp. 96.
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TUTOIIAM KpyTa ero armmpoKCHMHUPOBAIM KBAJIPaTOM CO CTOPOHAMH, paBHBIMH BOCBMH JICBATHIM IUAMeETpa. ITO
HNPUMEPHO TO ke caMoe, uTo 256/81 — i 3,16 — ayist 3Ha4YeHUsI YKcia Ji , T. €. 3aBbIIICHHAs €r0 OLCHKa — TpaB/a,
Bcero Ha 0,6 %. Hcropus He coxpaHHWia CBUAETEIHCTB, Oyp4aad HAJIOTOIUIATENBUIMKHA IO IOBOAY TaKOW
HECTIPaBEIJTMBOCTH WUJIH HET.

EruntsaHe npuMeHsUI CBOM MaTeMaTHYECKUE 3HAHUS C MOPa3HTENbHBIM pa3MaxoM. Boobpasure OTKphITYIO
BCEM BeTpaM YHbBUIyIO MycThiHIO B 2580 romy 10 H.d3. ApPXUTEKTOp pa3ioXWiI CBOU TAMUPYCHl C IIAHOM
3aKa3aHHOM BaMU MOCTPOMKHU. Y HEro-To paboTa HeMbUIbHAS: KBAaJpaTHOE OCHOBAHKE, TPEYrOJIbHbIE IPAaHU, HY U J1a
— 480 ¢yToB B BBICOTY, M3 KaMEHHBIX TJIBIO 1O JIBE C JIMITHUM TOHHBI KaXKaas. Bam mopydmim mpocienuTh 3a
CTPOMUTENbCTBOM. [IpocTUTE-U3BUHHMTE, HO HHUKAKUX JIA3€PHBIX JaJbHOMEPOB U TMPOYMX 3aTEHJIMBBIX
MapKIIEHIepCKUX MPHOOPOB HETY — KOE-KaKHe TAJIK! J1a BEPEBKHU.

MHorue AOMOBIaneNbLbl 3HAIOT: pa3MeTKa 3eMJHM MoJa (YHAAMEHT 3JaHUS WM Jake MepuMeTpa IoJ
MPOCTEHBKYIO Teppacy MpH MOMOINM JIMIIb TUIOTHHUIIKOTO YrOJbHUKA W PYJIETKH — 3a1adka Herpoctas. [lpu
MOCTPOMKE K€ TaKOH MUpaMuJIbl MaJieiiee OTKJIOHEHHE OT MPABUIIbHBIX YIJIOB — U THICSYM TOHH KaMHEW ThICAYU
YeJI0BEKO-JIET CIYCTS B COTHAX (yTOB HaJ 3eMjel mpuMyT (opMy HE CTPOTHMX TPEYTOJIbHBIX IPaHed MUpaMUIpbl,
CXOIALIMXCS B OJHOW TOYKE, a MIATKOM YEThIPEXIaBOd Kyduu. A (apaoHbl, KOMM MOKJIOHSUIMCh Kak Ooram, ¢

apMuaMH, pe3aBIuMH damtockl youtsmv BparamMll mpocro ms TounocTr moscueros, — coBceM He Te BCECHITbHBIE
00XxecTBa, KOTOPHIM CTOUT IPENBSIBISITH KOCOOOKHE MupaMuibl. [IprukiagHas erumnerckas reoMeTpusi pa3BHIIach B
MOJTHOLEHHBINA MPEJIMET.

YToOBI CTPOUTENHCTBO IIJIO MO MJIaHy, ETUIITAHE MOKII0YAIN CIEHUAINCTA, HA3bIBABILETOCs rapIel0HaANTOM,
OyKBaJIbHO — «HATATHBATEIEM BEpPEeBOK». BO 3UThCS ¢ BEepeBKOM raprefoHanT mpuBieKan Tpex pados. Ha Heit ¢
OINpe/IeNIEHHBIMU HMHTEpBaJaMM OBLIM 3aBA3aHbl Y3Jbl, U €CIM €€ TYro HaTSAHYTb, MOJYYaJCsl TPEYTOJIbHUK C
y3JaMHU-BepIIMHAMH M CTOPOHAMHU M3BECTHOM [JIMHBI — U, COOTBETCTBEHHO, YIJIAMHU HY>KHOTO pacTBOpA.
Hanpuwmep, ecnu HaTsHYTh BepeBKy ¢ y3namu Ha 30-m, 40-m u 50-Mm spnax, mexay croponamu B 30 u 40 spmoB
noyqutest npsMoit yron. (CloBO «THIIOTEHy3a» IMO-TPEYECKH HCXOIHO O3Hayala «pacTsSHyTas HAIPOTHBY.)
Mertoza, Kak BBIICHWIOCH, OJIECTAIUI — U KyJla CIIO’KHEe, YeM MOXKET Moka3aTbes. B Haie Bpems ckas3amu Obl, 4TO
HaTSATUBATENIM BEPEBOK CTPOUIIM HE JIMHHHM, a T€0ie3NUecKre KpUBbIe BAOb MoBepxHOocTH 3emuid. Ham npeactout
yOeaUThCs, YTO MMEHHO 3THM METOJOM — XOTh MU HE B TAKOM YMO3PHUTEIbHOM BHJIE€ M HE B TaKUX MaJbIX
(OECKOHEYHO MaJbIX, TOBOPSI CTPOro) Maciitabax — Mbl M TOHBIHE MOJIb3YeMCs ISl OI[CHKU JIOKAJIbHBIX CBOMCTB
MPOCTPAHCTBA B TOH 00JAaCTH MaTeMaTHKH, 4TO 30BeTcs «auddepeHimanibuas reoMetpus». IMEHHO TeopeMoit
[Iugaropa mMbl moBepsieM IIOCKOCTh IPOCTPAHCTBA.

ITokyna eruntsine obxuBanu gonuny Huma, B paiione Ilepcunckoro 3amuBa u [lanecTunsl pa3BuBanach emie

onua konypGanuslZ. Bee mauanoch B Mecomotamuy — obnacti Mexay pekamu Turp u Edpar — B uetBepToM
TeICSTYENeTH! 110 H. 3. [me-to B mpomexytke ot 2000 1o 1700 roga 10 H. 3. HECEMHTCKHE TIEMEHa, OOMTABIINE K
ceBepy ot Ilepcujckoro 3ainmBa, 3aBOCBAIM CBOMX FOKHBIX coceeil. X moOenoHOCHBIN Biajblka XamMMyparu

Ha3BaJ 00bEAMHEHHOE IIAPCTBO 110 KIMEHU CBOETO ropojaa — BaBuiona. BaBWIoHSH MBI 1 cunraeml3 cosmarensvu
MaTeMaTHYECKOW CUCTEMBI, UTO TOPA3I0 CIOKHEE ETHITIETCKOM.

WNHonnaneTsiHe, rusasnme Ha 3eMITI0 B KaKOH-HUOY/b cBepXTeneckon ¢ pacctossaus B 23 400 000 000 000 000
MUJIb, ¥ CETOJHS MOTYT HaOJt0JIaTh KU3Hb M MPHUBBIYKH BaBWJIOHSH W CTHIITSH. J[JI1 HAC JKe, 3aCTPABIINX HA 3TOMH
IiaHere, coOpaTh MOJIHYI0 KapTHUHY TOW XU3HW Oyaer moTpymHee. O €TMNETCKON MaTeMaTWKe MBI 3HAaeM B

OCHOBHOM M3 JBYX MCTOYHMKOB — u3 «llammpyca Pumma», Ha3BaHHOro B uecTh Anekcamapa I. Pummal4,
IIEpPEeIaBIIETO 3TOT AOKYMEHT B bpuTaHckuil mysed, n u3 «MOCKOBCKOIO MAlMpyca», Haxomdmerocs B Mysee
n300pa3uTeIbHBIX UCKycCcTB B MockBe. Hali 3HaHUSI 0 BaBUIIOHSIHAX MPOUCXOSAT U3 PACKONOK pynH B Hunesuw,
rie oOHapyskumm okosto 1500 tabnuuek. K coxaneHuio, Hu Ha OJJHOH HE HAIIJIOCh MAaTeMAaTUYECKUX TEKCTOB. 3aT0
HECKOJIBKO COTEH IUIMHSHBIX TaOJIMUeK yJajJoch HakomaTb B AcCUpUM — B OCHOBHOM Ha pyuHax Hummypa u

KumaldS. Ecnn cpaBruBath apxeonormueckme packonky ¢ TOMCKAMH B KHIDKHOM MarasuHe, Ha ceil pas oTmen
MaTeMaTHKH B HEM OOHapYyXWCS. ApPXEOJOTM HAlUIM CHpPAaBOYHBIC TAOJMUIBI, YICOHWKH H APYrHe OOBEKTHI,
MOBEAABIINE MHOTOE O BaBUJIOHCKOM MaTEMaTUYECKON MBICIIH.

Crano u3BECTHO, K IpUMEpPYy, YTO (PYHKLIMH BaBUJIOHCKOIO SKBHBAJIEHTA HHXKEHEpa HE CBOJWINCH K
MoOMInM3anuu padoyeil cuibl A CTpOorkH. YTOOBI BBIPHITH, OMYCTUM, KaHal, 3TOT CIEHUAIUCT pa3Medall ero

Usmu Npyrve mopasuTelbHble HakThl MOXKHO HaWTH Onarojaps BKiaxy AJsiekcest B 9TH IpuMedaHust — BOT rie: James Putnam and Jeremy Pemberton, Amazing Facts about
Ancient Egypt (London and New York: Thames & Hudson, 1995), crp. 46.

12 Xopouwii 0630p BaBUIOHCKON  lrymepckon matemartuku cm.:. Edna E. Kramer, The Nature and Growth of Modern Mathematics (Princeton, NJ: Princeton University Press,
1981), crp. 2-12.

13 Jlnst cpaBHEHWMSI €THIIETCKOI M BaBWIIOHCKON MaTtemaTnk cm.. Morris Kline, Mathematical Thought from Ancient to Modern Times (New York: Oxford University Press, 1972),
crp. 11-22. Cm. Taxxe: H. L. Resnikoff and R. O. Wells, Jr., Mathematics in Civilization (New York: Dover Publications, 1973), ctp. 69-89.

14 Taoke wssecten kax «manupyc Axmeca»; Anexcarap ['enpu Punn (Paitnn, 1833-1863) — moTaHACKHil FOPUCT M €THITONOT. — [Ipum. nep.

15 Resnikoff and Wells, crp. 69.
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Tpan€ueBUAHOC CEYCHHUE, PACCUUTBHIBAL 00BeM 3EMJIN, KOTOpBIﬁ HGO6XO)II/IMO BBIHYTBH, NPHUKHJbIBAJ, CKOJbBKO
OIWH YCJIOBCK IIPOKOIIA€T 3a JAC€Hb, M BblAaBajl KOJIHYECTBO ‘{eHOBCKOILHeﬁ, HCOGXOILI/IMOC A OCYIIECTBJICHUA

3ambiciia. BaBUJIOHCKME POCTOBIIMKN YMENHU AK€ BIYUCISATH CIOKHBIN MTPOLIEHT ,I[OXOI[HOCTI/I16.

BaBuiionsiHe ypaBHeHH! NHcaTh HE yMenu. Bce UX pacyueTsl BRIpaKajauch CIOBECHBIMU 3aadaMu. Hampumep,
onHa W3 TabnMueK cojepkalia BOCXUTHUTEILHBIN TeKCT: «UeThlpe ecTh JJIMHA W MATh €CTh JuaroHanb. Kakora
mmpuHa? Pasmep ee HeBemoM. YeTwipe pasa 1o 4eThIpe eCTh MEeCTHAANATE. [ISTh pa3 1o miTh €CTh ABAALATH TISTh.
BrlHuMaeM ImiecTHaANATh W3 JIBAJIATH IATH, OCTaeTcs JieBATh. CKOJNBKO pa3 MHE B35Th, YTOOBI TMOJYYHIIOCH

neaTs? TpH pasa 1Mo TpU ecTh AeBsATh. Tpu ecth mmpuna»l?. HeiHe Mbl Obl 3amucann Tak: «x 2 = 52 — 42».
HenocTaTtok clI0BECHOW MOCTaHOBKM 337ad — HE CTOJBKO B OYEBUAHOW I'POMO3IKOCTH, CKOJIBKO B TOM, YTO C
MpO30il He MmoJydyaercsi oOpalaThCsl Tak kK€, Kak C ypaBHEHHUEM, J1a M IpaBuiIa aureOpbl MPUMEHSATh HE TaK-TO
npocrto. Ha mpeonosieHre 3Toro HeAOCTaTKa YIUIM THICSYM JIET: CTapeillee M3BECTHOE HCIOJIb30BaHUE CHMBOJIA

«ILTIOCY» TOSBIIACTCS B OJTHOM HEMEIKOM MaHyckpunte 1481 rozxalg.

[IpuBenenHass BblIEp)KKa MOKa3bIBAaeT, YTO BaBWIOHSHAM Obula u3BecTHa Teopema I[ludaropa: kBagpat
THITOTEHY3bI PABEH CyMME KBaJ[paTOB KaTETOB. YJIOBKA C BEPEBKaMU TOBOPUT HaM O TOM, YTO M €THIITSIHE, TOX0XKE,
3HAJM 3TO COOTHOIIIEHHUE, OHAKO BaBMJIOHCKHE MHCIBI UCTICHIPIIIA CBOU TIMHSHBIE JOKYMEHTHI BIICUYATIISIOMNMHI
TaOJIMIAMH TPOEK, WILTFOCTPUPYIOLIHMX 3Ty 3aBUCUMOCTh. OHU 3amMcalid He TOJIBKO Majible Tpoiku — 3, 4, 5 w5,
12, 13, vo u OGonpmue — kK mpumepy, 3456, 3367, 4825. BeposTHOCTh OOHAPYXUTh TAKyI0 TPOHKY ITyTeM
cilyyaifHOro mepebopa pa3HbIX COUETaHMH 4ucen 1Mo Tpu Hesenuka. llepBas arokuHa uyucen — 1, 2..., 12 — nmaer
COTHHU Pa3HBIX KOMOWHAIMHA MO TPH, OJHAKO JHIIb 3, 4, 5 yIOBIETBOPSET yCIOBUSAM TeopeMbl. Eciam Tombko
BAaBUJIOHSHE HE MOJPSAIWIM apMHUIO CUETOBOJOB, IMPOBEILIMX BCIO JKU3Hb 332 BBIYHUCICHUSIMH, MOXKHO 3aKJIIOUYHTB,
YTO O IPOCTON TEOPHH YHCENT UM OBIJIO M3BECTHO TOCTATOYHO, YTOOBI BHIIMCATH 3TH TPOHKH.

HecmoTpss Ha JOCTHKEHMSI €THUNTSH U COOOpa3UTENbHOCTh BaBWJIOHSH, MX BKJIAJ B MAaTeMaTHKY CBEICS K
00ecTIeYeHnI0 TPEKOB COOpaHUEM IMPOBEPEHHBIX MaTeMaTHUECKUX (akToB u oOmmx mpaBui. OHU IeHCTBOBAIN
MOJOOHO TIOJIEBBIM MCCJIEOBATENSIM, TPYIOIIOOMBO ONMHMCHIBAIOIIMM pa3Hble OHOIOTMYECKHE BHIbI, a HE
COBPEMECHHBIM T'€HETHKaM, CTPEMSIIUMCS TIOHSATh, KaK K€ OpPraHW3Mbl Pa3BHBAKOTCA W (YHKIIHMOHHPYIOT.
Hanpumep, xoTb 00e muBuian3anuu W 3Hamu teopemy [ludaropa, HU Ta, HU Jpyras He BAymajach B OOIIyIO
3aKOHOMEPHOCTb, KOTOPYIO MBI CErOJHS 3alHChiBaeM Kak @ 2 + b 2 = ¢ 2(rme ¢ — JIMHA THIOTEHY3bI
NPSIMOYTOJILHOTO TPEYrojbHUKa, @ u b — mammHbl ABYX npyrux cropoH). OHH, MOX0Xe, HUKOT/Ia HE 3a1aBajucCh
BOIIPOCOM, ITOYEMY TaKOE€ COOTHOIICHHE BOOOIIE CYIIECTBYET MM KaK €ro MPUMEHHUTh, YTOOBI MOTYYHTh OOJIbIIIee
3HaHWe. TOYHOE JIM ATO COOTHOIICHUE WIJIM NMPHUOSU3NTENbHOE? B mpuHmume, 3ToT Bompoc — kirodeBod. Ho ¢
NPaKTUYECKOI TOUKH 3peHHs — KOMY Kakoe neno? [loka He MOsSBHINCH IPEeBHHE IPEKH, HUKOMY HHUKAKOro Jeja U
HE OBLJIO.

Boobpasure 3amady, cTaBiyl0 TJIaBHOW TOJOBHOW 0onbi0 B reomeTpun JlpeBHed ['perun, HO HUKaK He
BOJIHOBABIIYIO HU €THIITSH, HU BaBIJIOHSH, — OHA 3aMEYaTeNIbHO MPOocTa. Bo3bMeM KBaapar ¢ IUTMHOW CTOPOHBI B
OJIHY €IMHUITY — KaKoBa OyJeT /UIMHA ero AuaroHaan? BaBHIOHSHE paccyMTanu 3To 3HadeHue kak 1,4142129 (B
JICCATHYHOMN 3alich). DTOT OTBET BEPEH 10 TPETHEro IIECTUACCATCPUYHOrO 3HAKa MOCI]e 3amsaToi (BaBUIIOHSHE
HOPUMEHSITH [HIECTUACCATEPUIHYIO CHCTEMY CUUCIeHus). [ peku-nudaropeiiisl 104yMaIuch, YTO 3TO YUCIO HEIb3s
3armMcarh Kak IeJ0e WX ApoOb — JUIS HAc, HBIHE JKUBYIIHMX, 3TO O3HAYAET, YTO YHCIIO 3alHCHIBACTCS B BHIE
0ECKOHEYHOW BEPEHUIIbl JECATUYHBIX 3HAKOB 0Oe3 BCAKOi 3akoHomepHocTH: 1,414213562... JIna rpekoB 3T0
0Ka3aJIoCh YAapOM, KPU3UCOM PEITUTHO3HBIX MACIITA0O0B, H3-32 KOTOPOTO YOWIM KaK MHHUMYM OJHOTO YYEHOTO —
3a TO, UTO MOJHSII BU3T O 3HAUEHUH KBAaPAaTHOTrO KOpHs U3 AByX. Ho ¢ uero Ob1? OTBET — B CyTH BETUYHS TPEKOB.

I'nasa 3. Cpeab cemu My/apenoB

OTKpBITI/Ie TOr'O, 4YTO MaT€éMaTHKa — HEYTO 60J'IBIII€€19, HEXKEJIN aJITOPUTMBI pacy€TOB 00BEMOB TpyHTa WA
pa3MepoB HAJIOTOB, MPUHAUICKHUT OJMHOKOMY TPEUYECKOMY KYIIy, cTaBmieMmy ¢uinocodpoM; ero 3Bamu dDanec, u
cBepimiock 310 oTkpeitie 2500 ner Hazan. Mmenno ®Panec co3mal BO3MOXHOCTH ISl BEJMKHX OTKPBITHIA
nudaropeiiieB u, B uTore, Hanucanus camux «Hauam» EBknuaa. OH Ky BO BpeMeHa, KOTJia 1o BCEMY MHUPY BJAPYT
TaK WM MHAuYe 3a3BOHUIIN OYIMIBHHUKH, M YEJOBEUCCKHI pasyM MpOCHYJCsS. B MHIWU pOXICHHBINA TPUMEPHO B
560 roay no H. 3. Cugaxaprxa ['ayrama Bynna Hadan pacripocrpanenue Oymu3ma. B Kurae Jlao-11361 u ero 6osiee
10HBIN coBpeMeHHHK KoHby1mii, mosBuBIIHiicsa Ha cBeT B 551 romy 10 H. 3., COBEPIIIN IPOPHIB B MBIILICHUHU — C

16 Kiline, ctp. 11.
17 1. mo: The First Mathematicians (mapr, 2000); cxonHasi, HO Gosee CIOKHAs PUTOpUIEcKast 3a1ada ectb y Kiaiima, c1p. 9.
18 Kiline, ctp. 259.

19 0 skusru u pabore Daineca cm.: Sir Thomas Heath, A History of Greek Mathematics (New York: Dover Publications, 1981), crp. 118-149; Jonathan Barnes, The Presocratic
Philosophers (London: Routledge & Kegan Paul, 1982), crp. 1-16; George Johnston Allman, Greek Geometry from Thales to Euclid (Dublin, 1889), ctp. 7-17; G. S. Kirk and J. E.
Raven, The Presocratic Philosophers (Cambridge, UK: University Press, 1957), ctp. 74-98; Hooper, ctp. 27-38; Guthrie, ctp. 39-71.
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KOJIOCCaJbHBIMU MOcTeAcTBUAMU. B ['perun sxe Hauasncst 30710TOH Bek.

VY 3amagHoro mobepexbs Maioit Asuu peka MeaHp, OT Ha3BaHHs KOTOPOM MPOMCXOIUT CIoBO meander 20,
pasznuBaeTcs Ha YHBUTYIO 3a00J0YEHHYIO paBHUHY, KOTOpas HblHe — dacTh Typruu. Ilocpemu storo 6orota
npumMepHo 2500 net Hazaz crosyt MueT — camblil POIBETAIOIINE TPEUECKHil TopoI TOro BpeMeHH. Toraa oH Obut
MOPTOBBIM 1IeHTpoM MOHUM 1 pacrioyiarayicsi y 3ajuBa, HbIHE 3a0MTOr0 WiIoM. MHIIET ObUT OTpE3aH OT OCTAILHBIX
3eMelb BOJOW M TOpaMH, M BCETO OJMH ITyTh BEJ BIIIyOb MaTEpPHKa, 3aTO HA MOPE MMEJIOCH IETIBIX YEThIPE TaBaHH,
¥ TI0O3TOMY TOPOJI CTaJI CEPJIeM MOPCKOW TOPTOBIIA HAa BCEM BOCTOKE Jreiickoro mops. OTcrofia, JTaBUPys MEX
OCTPOBOB M MBICOB, KOpabiu npoOupanuck Ha or — K Kunpy, @unrnkuu u Erunty, unm oTnpasisuiichk Ha 3anaj — B
€BpOIECUCKYIO YacTh | penun.

B »tom ropome B VII Beke 1m0 H.3. Hauajgach PEBONIOIMS YEIOBEUYECKOW MBICIH, MATEX MPOTUB
MPEAPACCYAKOB U HEOPEIKHBIX CYXJACHHM; JUTHMIIACH OHA TOYTH THICSYCIICTHE W CO3/1aJla OCHOBBI COBPEMEHHOTO
MBIIIIICHHS.

Hamre 3HanmMe 00 3THX MBICTHTENISIX-PEBOJIOIMOHEPAaX CMYTHO M 3a4acTyI0 OCHOBAHO Ha MPEIyOeICHHBIX
CBHJICTENLCTBAX TO3IHUX YYEeHbIX — Apucrotens, IlnaroHa — u BpeMeHaMHu MPOTHBOPEUUBBLIX IepecKaszax.
BoNbIIMHCTBO ATHX JIETEHIAAPHBIX TePOCB HOCHIIM TPEYECKHEe MMEHA, HO TPEYECKYI0 MH(OIOTHIO HE MPHHUMAIIH.
Ux mpecnemoBanu, cchulaid, JOBOIMIA IO CaMOyOWHCTBA — BO BCSIKOM ClIydae, COTJIACHO JIOMISANINM JO Hac
HCTOPHSM.

Hes3upas Ha Bce 3TH KPUBOTOJIKH, CYIIIECTBYET COTJIACHE B TOM, 4TO B Munere npumepHo B 640 roxy 1o H. 3.
TOp/ble POAWTENN MPOW3BENN Ha CBET Manbuuka Mo uMeHun Danec. danec MumneTckuil ciaBeH Tem, YTO dalle
MPOYMX HA3BIBAETCS TEPBHIM B MHUpPE Y4YEHbIM WM MarteMatukoMm. CTonb ApEBHsS [aTa, MPUCBOEHHAS 3THUM
npodeccusiM, HUKaK HE YIpoXkaeT NMepBEHCTBY MPOodeCcCuu IpeBHEHIEH — CeKCyallbHOMY TIPEIITPUHUMATEILCTBY,
MOCKOJIbKY Muier clnaBWICS KOHCTPYKIHMSAMH W3 HAOWTOM KOXH, HW300pPETCHHBIMU JUIT CEKCYaJIbHOTO

ynosnerBopenus skenmmaZl, Ham HeBenomo, Toprosai mu danec STHMH IITyKaMH, 3aCONEHHOI PHIOOH, IIEPCTHIO
WM JPYTMMHA MHWJIETCKMUMH TOBapamu, HO OBIJI OH COCTOSITENIbHBIM KYIIIOM, JEHbraMH pacropspKalicsi B CBOE
YIOBOJIbCTBUE U, OTOMAS OT J€J1, B3sUICS NOCTUraTh 3HAHUSI U CTPAHCTBOBATh.

HpeBusis I'penmss cocrosyla U3 MHOXECTBa MAaJEHBKHUX IOJIUTUYECKM HE3aBUCHMBIX oOjacTeil, uiu
TOpPOJIOB-TOCYJApCTB, — YacTbl0 JEMOKPAaTHUYECKUX, YaCThIO YIPaBIsIEeMbIX apUCTOKpaTamMu WiM TupaHamu. O
MIOBCETHEBHOM JKU3HU T'PEKOB MBI 3HAEM B OCHOBHOM IPUMEHMTENBHO K A]HHAM, HO KHUTbE y I'pa)/aH pa3HbIX
KpaeB DIIajbsl MIMEIO MHOTO OOIIEro M 3a HECKOJIBKO cTojeTHil mocie daneca Mano M3MEHMIOCH — 3@ BBIUYETOM
TOJIONHBIX WM BOEGHHBIX JieT. I'pekaM, cyls Mo BceMy, HpPAaBUJIOCh CBETCKM MPOBOJIUTH BPEMs — B LIUPIOJIBHSIX,
xpamax, Ha peiHKax. Cokpar 000xain o0yBHY0 JaBKy. Jlnoren JlaspTckuii mucan o canokHuke 1mo uMeHn CHUMOH,
KOTOPBI NepBbIM MPEACTaBHII COKPATOBBI JHAJOrM B BHUJE pa3roBopa. Ha pymnax macrepckoit V Beka 10 H. 3.

apxeoJioTh OOHAPYKHIIIM OCKOJIOK BUHHOW YaIlli C UMEHEM «Cumon»22,

JIpeBHMM TrpekaM HPABHJIMCh M 3BaHBIC Y)KHUHBI. 3a a)MHCKAM YXKWHOM CJIEIO0BaJl CUMIIOCHH — OyKBajIbHO
«coBMecTHOoe TuTHe». bpaxuuku, xmebas pazOaBleHHOe BHHO, o00cyxnamu ¢unocoduio, MeIud IECHH,
MepecKasbIBAIM aHEKIOTHl M UTpaJv B Iapajsl. He mpeycneBmumx B pa3ragplBaHUH Mapaj] Wik OONTABIIMX EPYHIY
0’KHMJIAJI0 HaKa3aHue — IUISICaTh HATHUIIIOM IO 3ajie, HampuMep. YBeceJIeHUs! TPEKOB CMaXUBalOT Ha CTYJEHYECKUE,
9TO BEPHO, OJIHAKO TAaKOBa )K€ ObLIa U UX COCPEOTOYECHHOCTh Ha TIOCTHYKCHUH. [ pEKU IIEHUITN TIBITJIHBOCTD.

danec, cyas o BceMy, Kak 1 MHOTHE TpeKkH 30JI0TOr0 Beka, 001aaan HEyTOIMMOM skaxon 3Hanuil. [locemas
BaBuioH, OH BOUTHIBAJI y4Y€HHWE M MATEMAaTHKY aCTPOHOMHUU — M MPOCIABWIICS TEM, YTO MPHBE3 3TO 3HAHUE B
I'pennro. OnHO U3 JereHaapHBIX JocThxkeHnit daneca — mpeackazaHue coiaHeyHOro 3atMeHus 585 roga mo H. 3.

['epoioT cOOOIIAET, YTO OHO MPOM3OLUIO B pasrap OMTBEIZS, W Guarogaps eMy CpaKeHHE NPEKPAaTHIOCh U
BOLIAPHJIICS TOJITUHA MUP.

®anec nononry OeiBan u B Erunre. Eruntsine Bnagenu cekperoM MoCTpONKM MUPAMHL, OAHAKO UM HE XBaTaJIO
MOHUMAaHMsI, HEOOXOIUMOro il M3MepeHusi ux BbIcOoThl. Danec McKanm TeopeThdeckue OOBsicHEeHUs (HaKToB,
OTKPBITHIX ETUNTSHaMU >Mnupudecku. O0pers 3To moHuManue, danec MOr gvigecmu TEOMETPUIECKHAE METOMIbI
OJIMH W3 Jpyroro, JuOO OBIAJeTh pELIEHHEM OJHOM 3ajaud, 3Has pelIeHHE APYroi, MOTOMY YTO H3BJIEK
a0CTPaKTHYIO CyTh U3 OMPEAETICHHOTO MPAKTHYECKOro mpuiiokeHus. OH mopa3mil erunTsH JeMOHCTpaIel MeTo1a

M3MEPEHHs BBICOTHI IMpaMua24, IPUMEHHB BCe Te JKe 3HAHUSA CBOICTB T0I00HBIX TpeyronbsHuKoB. ITosanee Darec
UCIIOJIB30BaJl CXOAHYI TEXHOJIOTHIO JUIl HM3MEpEeHUs Mopckoro mytu kopabmis. B JIpeBHem Erunre o cran

20 Meander (amen.) — w3rub, U3BWINHA, H3Iy4NHA, TIOBOPOT. — [Ipum. nep.

21 Reay Tannahill, Sex in History (Scarborough House, 1992), ctp. 98-99.

22 Richard Hibler, Life and Learning in Ancient Athens (Lanham, MD: University Press of America, 1988), ctp. 21.
23 28 was 585 roxa 110 H. 3. 110 COBPEMEHHOMY JICTOMCUHCIICHHIO; OUTBA MEXLY JTMMIIAMU U MUJSTHAMH. — [Ipum. nep.

24 Hooper, ctp. 37.
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3HAMEHUTOCTBIO.

B I'pertun ®danec ObL1 MpU3HaH COBpEMEHHUKAaMU OMHUM M3 CeMH MyIpeloB — CEMH YMHEHIUX JroAel Ha
cete. Ero nesiHus Bnevyamifior eme Ooublile, €ClIM y4eCTh IPUMUTHBHEHIINI YpOBEHb MATEMATUUYECKOT 0 3HAHUS Y
CpEeIHEro 4ejoBeka TOro BpemeHu. Hampumep, ceMplo BEeKaMH IM03KE BEIMKUN I'PEUECKHU MBICIUTENb JIUKYP

TO-TPEKHEMY CUMTANZD, UTO COJHIIE — HE TAKOH YK TPOMAJIHbII OTHEHHBII AP, a «KAK Pa3 TAKOH, KAKMM MbI €ro
HaO01aeM».

@astec caenan nepBble Mark Mo cucTeMaru3aluy reomeTpun. OH NepBBIM JI0Ka3all TEOMETPUUECKHUE TEOPEMBI,
nojxo0Hble TeM, uyTo EBkimpa Beka cmycTs coOpan B «Hauamax». Oco3HaB HEOOXOAMMOCTb HEKHMX IIPaBMI, M3
KOTOPBIX MOXHO OOOCHOBaHHO JeJIaTh JasbHEHIIne BhIBOABI, Danec m300pen MepBYIO CHCTEMY JIOTHYECKOTO
MplluleHUs. OH TEepBBIM OCMBICIWII HMOHATHE O CPAaBHUMOCTH MPOCTPAHCTBEHHBIX (Uryp: 1Be (uUrypsl Ha
TUIOCKOCTH MOXKHO CYUTATh PAaBHBIMH, €CJIM MOXKHO TaK CIBUHYTh M MOBEPHYTh OJHY, YTOOBI OHAa B TOYHOCTH
coBmana ¢ apyroi. Pacmupenue uaen paBeHcTBa 4ucen 10 pUryp B MpOCTPAHCTBE 0KA3a10Ch TPOMAJHBIM PHIBKOM
MaTeMaTH3alii MNPOCTPAHCTBA. DTO HE TaK OYEBUAHO, KAK MOXKET IMOKA3aThCs HAM, YCBOMBIIMM 3TO €IIEC B
HIKOJbHBIE Tofbl. Ha camom nene — um Mbl emie B 3TOM yOequMmcs — Takoil BbIBOJ TpeOyeT AOMyIIEeHUs
OJIHOPOAHOCTH, T. €. 4TO (PUrypa HE MCKaKaeTcs U He MEHSIeTCS B pa3Mepax MpH JBUKEHHH, a 3TO HE TaK st
HEKOTOPBIX NMPOCTPAHCTB, BKIOUas Hame Qusnyeckoe. damec coxpaHwi Uil CBOEH MaTeMaTUKHU ETUIETCKOE

HA3BAHME — «H3MepeHue 3eMIu»20, — 0HAKO TIepeBer ero Ha POHOM A3BIK, M TIOTYUHIACH KTEOMETPHSI.

danec yTBepkAai, 4TO HAOIMIONCHHE U PACCYKAEHHE MOTYT OOBSICHUTH BCE NMpPOMCXOjsiiee B mpupone. B
KOHIIE KOHLIOB OH Ja)kK€ HpHUIIeN K PEBOJIIOLHOHHOMY 3aKJIIOYEHHIO, YTO MPHPOJA MOTUUHSAETCS HEU3MEHHBIM
3aKOHaM. YJapbl IpoMa — He BoIuM cepauToro 3eBca. HaBepHsika ke CyliecTByeT OOBSCHEHME IOJIyYIlE,
BBITEKAIOLIEe W3 HAOMIOJACHUS W PaAcCyKICHHsI. A B MaTeMaTHKe JI0Oble BBIBOJBI O MHpPE JOJDKHBI OBITh
TOJITBEPIKICHBI TIPAaBMUIIAMH, a HE IOTaIKaM M HAOIOACHUSIMH.

danec pasMBIIULUT U HaJ MOHATHEM (U3NYECKOro mpoctpancTBa. OH OCO3HAN, YTO BCA MaTepus MHPA,
HECMOTpPSI Ha €€ pa3HooOpasue, MOKHA ObITh MO0 CYTH OJHUM W TE€M JK€ BEHIECTBOM. 3a TOJHBIM OTCYTCTBHEM
MOATBEPKAECHUN TAaKOW PBIBOK MHTYMLIMM COBEPILIEHHO Mopa3uteneH. Clenyronmuil ecTeCTBEHHO BO3HUKILUI

BOMPOC: @ 9TO e 3TO0 3a Bemecto? JKupst B moproBoM ropoae!, Masec, clIexys MHTYHIHH, BHIOPAT HM BOJLY.
[Topa3utenbHO: y4eHHK M cooTedecTBeHHHK Parneca, mMmierenl AHAKCUMaHAp TPHIIET K COINOCTaBUMOMY IIO
MOIIIHOCTH MHTYUTUBHOMY BBIBOJLY 00 DBOJIIOIMH, BBIOPAB HU3IIMM YKUBOTHBIM, OT KOTOPOT'O MPOU3O0IIEI YEIOBEK,
pri6y28,

Korna ®anec npeBpaTuics B HEMOITHOTO CTaplia, yCTPAIIEHHOTO OecCHINeM COOCTBEHHOTO yMa, OH BCTPETHI
camoro BaxkHoro npenreuy EBkimmna — IIugaropa Camocckoro. Camoc 6bUT OOJNBIIMM TOPOJIOM Ha OJHOUMEHHOM
OCTpOBe B DrelickoM Mope, Herojaneky oT Musera. ['ocTu octpoBa u 1o ceil IeHb MOTYT 0003peTh pa3pylIeHHbIe
KOJIOHHBI U 0a3ajbTOBBIC PYHHBI TeaTpa, OOPALICeHHOro K JpeBHel raBanu. Bo auu [Tudaropa ropon usen. Korma
[Mudaropy 6su10 18, ymep ero oren. [sns gan eMy CKOJIBKO-TO cepedpa U peKOMEHIaTeIbHOE MICbMO U BBICIAI C
Bu3UTOM K (unocody Depexkumy Ha cocemHuii octpoB Jlec6oc, oT Ha3BaHUS KOTOPOTO MPOUCXOIHUT CIIOBO
«JTeCOMMCKUI».

CornacHo nerenze, Pepekny; n3ydan TaiiHble KHUTH (UHAKHNAIIEB U TPUHEC TPEKaM BEpOBaHHUE B OeccMepTue
IOyl u nepepoxaenue, a [udarop caenan stu npeacrabieHus GyHIAMEHTOM CBOEW PENUTHO3HOW (uiocodu.
[Tudarop n Pepexn NOAPYKUIMCH Ha BCIO KU3HB, oHako Ha Jlecboce [Tudarop e ocrancs. K ceoum apamnaru
rojiaM OH yCIIell Che3AuTh B MuJier, rie u nozHakomuics ¢ danecom.

Bor BaM wucTopHuecKas KapTiHa 29 : JOHOIIA C JUIMHHBIMM TYCTBIMH BOJIOCAMH, OONAdyeHHBI He B
TPAIUIUOHHYIO TPEUYECKYI0 TYHUKY, @ B IITAHBl — DAAKWN aHTUYHBIA XWIIIH, — HABEIIAET 3HAMEHHUTOI'O CTapla.
danec Kk TOMy BPEMEHHU YK€ MOHMUMAJI, YTO €ro MpeXxHee Beluure KIOHUTCS K 3aKaTy. YCMOTPEB B IOHOIIE, ObITh
MOXeT, 0TOJIECK COOCTBEHHOI MOJIOZOCTH, OH M3BUHMIICS 3a YIIAJ0K CBOETO pazyMa.

Hawm HeBenomo, uto umenHo ckaszan danec Iludaropy, oqHako M3BECTHA CHJIa €r0 BIUSHUS HAa MOJIOIOTO
reaus. [ogpl coycts nmocne cmeptu Paineca [Mudarop, cums qoMa, BpeMs OT BPEMEHH 3alieBall MIECHH BO CIIABY
ycomiero npoBujana. Bce aHTHYHBIE CBUIETENbCTBA TOW BCTpeud cxonsarcs B oaHom: danec obpaTmics K

Iugaropy ¢ Bo33BaHMEeM Ha MaHep Xopaca [ puiH, 0HAKO He Ha 3armaj OTIPaBUI OH Monoaoro uenonekasl, a B

25 Erwin Schroedinger, Nature and the Greeks (Cambridge: Cambridge University Press, 1996), crp. 81.

26 Hooper, ctp. 33.

27 O munerexoit xusun ov.: Adelaide Dunham, The History of Miletus (London: University of London Press, 1915).
28 . Guthrie, ctp. 55-80, u Peter Gorman, Pythagoras, A Life (London: Routledge & Kegan Paul, 1979), ctp. 32.
29 Gorman, ctp. 40.

30 Xopac I'pun (1811-1872) — aMepHKaHCKUI SKYPHAIMCT ¥ TIONMTUK, COLMAIKMCT-YTOIUCT, TIPOCIABIIICS (pa3oil B CBOSH PelakTOPCKON KOJIOHKE, omyOnuKoBaHHON 13 wronst
1865 r.: «Crymnaiite Ha 3anaji, MOJIOOH YeNOBEK, CTynaiire Ha 3anai...» — [Ipum. nep.
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Erumner.

T'naBa 4. TaiiHoe 001IECTBO

[udarop nmocaymancs coseroB danecadl u ornpasuncs B Erumer, HO B TaMouIHeil MaTeMaTHKe He 06pe
nod3un. I'eomerpudeckne O0OBEKTHI ObUIM (PU3MYECKUMH CYIIHOCTSAMH. JIMHMS OKa3anach BEpPEeBKOH, HATSHYTOH
rapnesoHanToM, WO KpOMKOH namHu. [IpAMOYronbHHMK — rpaHUIAMH y4acTKa 3€MJIM WJIM HOBEPXHOCTBIO
KaMeHHOM TuIuThl. IIpocTpaHCcTBO — MIIOM, ITOYBOM U BO314yXOoM. MIMEHHO rpekaM, a HE €rMITAHAM IIPHHAJIECKUAT
pOMaHTHUYECKOe, MeTadopHIecKoe IMPEACTaBICHHE MaTEeMaTHKH. HMPOCTPAHCTBO MOXET OBITh MaTeMaTHYECKOM
abcTpakuel U, 4TO He MEHEee BaXKHO, a0CTpaKIMs 3Ta MOXKET ObITh IPUMEHEHA B CAMBIX PAa3HBIX 0OCTOATENbCTBAX.
WNuoraga nmuHus — 370 mpocto jguHUSA. Ho B TO e BpeMs JIMHHMA MOXET NPEICTaBIATh U peOpo MuUpaMuisl,
rpaHMUIly MalIHY, U IIyTh BOPOHBI B HEOE. 3HaHUE 00 OJHOM MEPEHOCUMO Ha APYroe.

ITo npenanmo, IIndarop men kKak-To MEMO Ky3HU M YCIHBIIIAJ, KaK MO TsDKEJIOH HAKOBaJbHE CTy4aT pa3HbIe
MonoTel. OH 3axymancs. [10oBO3UBIINCE CO CTpyHaMH, OH OOHAapyXHJ FapMOHUYECKHE IOCIEN0BATENLHOCTH, a
TaKXKe CBA3b MEXKAY JUIMHOW MOIOLIEH CTPYHBI M TOHOM CJIBIIIMMOMN MY3bIKaJIbHOH HOTHI. CTpyHa BABOE JUIMHHEE,
HalpHMep, MOeT B Ba pa3a Hike. HaGmoneHue ¢ Buay NpocToe, 0JHaKO ITyOuHA €ro peBOIIOLMOHHA — €r0 YacTo
CUMTAIOT [1EPBBIM B UCTOPHH IPUMEPOM IMIIUPHUUECKOTO OTKPBITUS 3aKOHA IIPUPOJIBI.

MHUJLIHOHBI JIeT Ha3aJ HEKTO BBIIABMI M3 Ce0sl KaKOe-HUOYIh MBIYAHHME MITH XMBIKAHBESZ, a HEKTO APYroi
MIPOrOBOPHII OecCMEpTHBIE CIOBA — HBIHE YTEPsIHHbIC, HO HaBEpHSIKa O3HAYaBIIHE YTO-TO BPOJE «s MOHUMAIO, O
yeM TeI». Tak mpou3somen s3bIk. B Hayke ydenue [Iudaropa o rapMOHHE — SBJICHHE TOTO K€ MOPSIAKA, TEPBBIA
IpUMep OMUCAaHUs (PU3HMUECKOr0 MHUpa B MaTeMaTH4ecKux TepMuHax. He Oyznem 3a0biBaTh HM Ha CEKyHAY, YTO BO
BpemeHa [ludaropa He cymecTBOBano naxke MpocTeimieil mMaremaTwku uymcen. lludaropeiinam, K mpuMepy,
OTKpBITHE TOT'0, YTO YMHOKEHHE CTOPOH IMPSIMOYTOJIbHUKA JIPYT Ha JIpyra JaeT IUIOMIa/b 3TOT0 MPSMOYTOJIbHUKA,
MOKa3aJI0Ch MOATMHHBIM OTKPOBEHHUEM.

s [Mudaropa u ero nocienopareneil rIaBHONW WHTPUTOM MaTeMaTHKH BHJICJIUCH Pa3HOOOPA3HbIC YHCICHHBIE
3akoHOMepHOCTU. [ludaropeiinpl npencraBnsiim cebe yuciia Kak KaMEUIKM WM TOYKH, BBUIOKEHHBIE B
OTIpEeNIeNIEHHBI TeOMeTpHUYeCKuil y30p. OHM OOHApYKWJIM, YTO HEKOTOPBIE YHCIa MOXKHO CIIOXKHUTH, Pa3MECTHUB
KaMeIIKH Ha PaBHOM PAacCTOSHHUM B JIBa CTOJOMKA IO /1B, B TPH IO TPH U T. 1. — TaK, YTOOBI MOJTy4yaJIcs KBaJpar.
[Mudaropeiinbl  Ha3pBamM JFO00€ KOJMYECTBO KAMEIIKOB, KOTOPHIE MOXKHO BBUIOKHTH TAaKHM CIIOCOOOM,
«KBaJIpaTHBIM YUCIIOM», TIOTOMY U MBI 30BEM HX A0 cuX nop kBaapatamu: 4, 9, 16 u 1. 1. [pyrue uncna, kax
BBISICHWIH TTU(HaroperIibl, MOXKHO BBUTIOXKUTH TaK, YTOOBI MOTYYJIUCh TPEYyroJbHUKH: 3, 6, 10 1 T. 1.

CBoiicTBa KBaJpaTHBIX M TPEYroibHBIX uHcen 3aBopaxuBaiu [Iudaropa. Hampumep, BTOpoe KBagpaTHOE
4ucio, 4, paBHO CyMMe TIEPBBIX ABYX HeYeTHBIX umcen, 1 + 3. TpeTbe KBagpaTHOE YnCIiio, 9, paBHO CyMMe TIEPBBIX
Tpex HeyeTHbIX yucen, 1 + 3 + 5, u T. 1. (To xe BepHO U juis nepBoro kBaapata: 1 = 1.) [Tucdarop 3amernn u To,
4TO0, TMOJOOHO PABEHCTBY KBAJPATHBIX YHCEI CYMME COOTBETCTBYIOIIMX TMPEIBIAYIIMX HEYETHBIX YHCEl,
TPEYroJbHBIE YHCIIA €CTh CYMMa BCEX MOCIJIEA0BATENbHBIX YUCEJI, YETHBIX U HEUYETHbIX. Jla U caMu KBaJpaTHbIE U
TPEYroJibHbIE YHUCIIA B3aMMOCBSI3aHBI: €CIHM CIOXXUTh TPEYTOJbHOE YHUCIO C MPEABIIYLIMM WIH CIEAYIOIIUM
TPEYTOJIbHBIM, IOJYIUTCS KBAPATHOE YUCIIO.

Teopema Ilugaropa TOXKE HaBepHsAka IOKasajach BojamedocTBOM. BooOpasure ApeBHMX YYEHBIX,
UCCIEMYIOIUX TPEYrOJbHUKHA BCE COPTOB, a HE OAHH JIMILIb MPSIMOYTOJIbHbIEC, U3MEPSIIOIINUX BCE YIJIbI U CTOPOHBI,
KpPYTS MX M cpaBHMBas ApYr ¢ ApyroM. Ciaydnuchk Takoe HCCIeI0OBAHNE B HAIlIE BPEMsl, yHUBEPCUTETHI MTOCBSITUIN Obl
€My OTJIEJIbHBIN MPEIMET.

«Moii CchIH ycTpoWwJics Ha MaTeMaTWdeckuil ¢akynbTeT B bepknu, — roBopuia Obl B TakoM cllydae
Kakas-HUOyIb Topaas Math. — TpeyroipHUKW TmpernomaeT». Y BOT OAHaXAbl €€ CBHIHYJAS OOHApyKHWBaeT
JTOOOMBITHYIO 3aKOHOMEPHOCTH. B JIIOOOM NPSMOYTOJBHOM TPEYTOJIbHUKE KBaJpaT T'MIIOTEHY3bl paBeH CyMMe
KBaJ[PaTOB BYX NpyTruX cTopoH. OKa3pIBaETCs, 3TO MPABUIIO JCHCTBYET JUIsl OONBIINX TPEYTrOJHbHUKOB, MAJICHHKHX,
TOJICTBIX, KOPOTKHUX, OJHUM CIIOBOM — JUIsl JIIOOOTO MPSIMOYTOJIBHOTO TPEYrOJbHUKA M3 BCEX, KaKUe KOrjaa-indo
TIOTAIAJIMCh MO PYKY, OTHAKO HE IS JTF0OOTO TPEyrojJbHIKa BOOOIIE. DTO OTKPHITHE HABEPHSKA yIOCTOMIOCH ObI
3arojIOBKOB B «Hb}O—ﬁOpK Taiimc»:  «Y NpSMOYTOJBHBIX TPEYrOJBHUKOB OOHApYyKEeHAa MOpa3suTeIbHAS
3aKOHOMEPHOCTb», — a HIKE, oMenbue: «IIpakTniyeckyro NpUMEHUMOCTh IPEACTOUT YCTAHOBUTD €I11€ HE CKOPO».

31 Haubonee nommas 6uorpadus IMudaropa, co Bcemu ccputkamu, — ropmaHoBckast. Takke cm.: Leslie Ralph, Pythagoras (London: Krikos, 1961).

32 Cy.: Donald Johanson and Blake Edgar, From Lucy to Language (New York: Simon & Schuster, 1996), crp. 106-107.
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[MudaropoBs! GUTYPHI U3 KAMETITKOB

[Touemy cTOpOHBI IPSIMOYTOJILHOTO TPEYTOJIbHHUKA 00S3aHbI BCET/IA CJIEA0BATh HACTOIBKO MPOCTOMY IpaBUITY ?
Teopemy ITudaropa MOKHO J0Ka3aTh TEOMETPUUECKIM YMHOKEHHEM, KOTOPOE JIFOOMII TPUMEHATh caM [Iudarop.
HewusBecTHO, 3TUM 7T MaHEPOM JI0Ka3bIBaJ CBOIO TEOPEMY €€ CO31aTellb, OAHAKO CIOCO0 BIIOJHE HATJISIHBIA —
MOTOMY YTO LEIMKOM reomerpuueckuil. Celdac-To CyIIeCTBYIOT JOKa3aTeNbCTBA MOMNPOIIE — OHU I10JIATaloTCs Ha
anreOpy WM Jake TPUTOHOMETPHUIO, HO HM TOW, HU JApyroil Bo Bpemena I[Iudaropa ne cymecroBano. Ho u
TeOMETPHUYECKOE JI0KA3aTEeNbCTBO HE3AaTEHIMBO. ATO JIMILIL CJETrKa BBIBUXHYTas MaTeMaTH4yecKasi BEpCHUs HUIPbI
«COEIMHYU TOYKU.

Jnis nokaszarenbcTBa TeopeMsl IIndaropa reomerpuueckn norpedyercst 3HaTh BCETO OAWH pPacdeTHBIH (akT:
TUIOIAbh KBaJpaTa paBHa KBaJpaTy JJIMHBI €r0 CTOPOHBL. JTO MPOCTO-HANPOCTO COBpPEMEHHAs (popMyaupoBKa
[Tudaroposoii ananoruu ¢ kamemkamu. bepem 10060 NPSAMOYTOIbHBIA TPEYTONIBHUK U CTPOMM Ha €0 CTOPOHAX
MO KBaJpaTy. OJUH CO CTOPOHAMH, PaBHBIMH THIIOTEHY3€, U JIBA — CO CTOPOHAMHM, PAaBHBIMH COOTBETCTBYIOIINM
JUIMHAM JIpyTux cTopoH. Ilmomane Ka)Ioro m3 3TUX TpeX KBAJpaTOB €CTh KBAJpaT JJIMHBI COOTBETCTBYIOILEH
CTOPOHBI TpeyroibHUKa. Ecnm ynactces mokas3ars, 4TO IUIONIAIb KBAApara, MOCTPOCHHOTO Ha THIOTEHY3€e, paBHA
CyMMe TUTOIIa/iel KBaJpaTOB, MOCTPOCHHBIX HA JIBYX JAPYTHX CTOPOHAX, 3TO M OyJeT JOKa3aTeIbCTBOM TEOPEMbI
[Mudaropa.

UroObl BCE YMPOCTUTH, AATUM CTOPOHAM TPEYrojbHHKAa HMEHA. Y THIIOTEHY3bl OHO YK€ €CTh, XOTh W
JUIMHHOBATOE, HO IyCTh U OCTaHEeTCs, OyJieM MpOCTO MUcaTh ero ¢ 00JbIIoi OykBbl — ['MMOTEHY3a, — 4TOOBI TOUHO
MOHMMATh. Pe4Yb UAET 00 ATOH KOHKPETHOW THIIOTEHY3e, a He BooOme. A JBa KareTa Ha3oBeM AJlEKceeM U
Huxkonaem. Y auBuTenbHOE COBIAEHHE: HMEHHO TaK 30BYT ABOUX ChIHOBEH aBTOpa KHUIH. Ha MOMeHT HanucaHus
9TOW THaBbl AJlekceldl mnmuHHEe, a Hukomaii — Kopode; MOTOBOPUMCS YYECTh ATy pa3HHUILy MpPH TTOMMEHOBAHWUHU
CTOPOH TPEyrojbHUKA (XOTsI J0Ka3aTeNbCTBO MPEKPACHO CIPABISIETCS U B CIydae ¢ paBHbIMH cTOpoHamu). Hadunem
C IOCTPOEHMs KBaJpaTa, JUIMHA KaXKI0W CTOPOHBI KOTOPOTO paBHa cymme JUIMH Ausekces u Hukomas. [lanee
MOCTaBUM Ha KaX/10i CTOpOHE MO TOYKE, OTJEIUB TaKUM 00pa3oM cerMeHT JUIMHbI Hukonas ot Anekces, mocie
Yero COCTUHUM ITH TOUYKH. DTO MOXKHO TMPOJIENATh HECKOILKUMHU CIIOCO0aMH, HO T€ JIBa, KOTOPBIE HHTEPECHBI HaM,
0003HaueHbl Ha pHUCYHKE, cTp. 43. B omgHOM cilyyae BBIMJET KBajpaT, YbM CTOPOHBI paBHBI [ MMoOTeHy3e, U ele
4eThlpe TPeyrojibHUuKa-«o0pe3ka». B 1pyrom nosyunTcs 1Ba KBajpaTa, 4Ybu CTOPOHBI paBHBI Astekcero 1 Hukomnato,
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a CBEpX TOro — JABa HpHMOYFOJ'IBHI/IKa-O6p63Ka, KOTOPbIE MOXHO pacc€yb IO AWAaroHaii WU IOJYYUTb YCThIPE
TPEYroJibHUKa, B TOYHOCTU PAaBHBIX TCM, UTO Y HAaC IMMOJYUHUJIMCH B o6pe31<ax B IICPBOM ClJiy4dac.

OctanpHOe — J1e510 cyera. Y JIBYyX IMOCTPOEHHBIX KBAJPaTOB IUIOIAAN OJUHAKOBBIE, I0ATOMY €CIHM BBIKUHYTb
mIomaan 4€TeIpex TprrOJIBHI/IKOB—O6pe3KOB 13 000mx HOCT’pOCHHﬁ, OCTaBIIMECHA IIOINAaAU HEABUKMMOCTH paBHBL
Mex Iy coboit. OTHaKo B MEPBOM CiIydae 3TO KBaJpaT CO CTOPOHOMU, paBHOM JiMHE [ MIOTeHy3bl, a BO BTOPOM — 3TO
CyMMa JIByX KBaJpaToB C JUTMHAMHU CTOPOH, paBHbIMU AJekcero n Hukomato. Teopema mokazanal

IToz1 BIEYATICHHEM OT 3TOr0 TpHyM(a 3HAHHS OJMH U3 yueHnkoB ITudaropa Hammcan33, uto «He Gyp drcen
U UX MPHUPOJBI, HUYTO CYHIECTBYIOIIEE HHUKOMY He Obu1o OBl sicHO». [Imdaropelisl oTpa3uid OCHOBBI CBOEH
¢mrocopun B TEPMHHE «MaTeMaTHKa» — OT TPEUECKOTo «Marema», T. €. «HayKa», «3HaHue». CMBICI ClIoBa
oTpaxkaeT ONM3KYIO CBSI3b MOHSTHUH, XOTSI HBIHE CYIIECTBYET YETKOE pa3rpaHHMYCHHE MEXKIY MaTeMaTHUKOW |
HAYKOH, HO OHO, KaK MBI ellle yBUIUM, He ObIIO CTOJb OTYETIUBBIM BILTOTH 10 XIX Beka.

A eme ecThb pazHHIIA MEXKIY OCMBICICHHOM peublo M Oennbepnoi, onHAKO Mudaropeiubl ee He Bceria
gyBcTBOBayM. Tperer [Indaropa mepen B3aMMOOTHOIICHUSMHU YUCEN TIOATOJIKHYJ €r0 K CO3JaHHI0O MHOYKECTBA
MHUCTHYECKHX HyMEpPOJOrMYECKUX BEPOBAHUIL.

OH mepBbIM pa3eNuII Yriciia Ha YeTHbIC M HEYETHBIC, HO Ha TOM HE OCTAHOBHJICS: OH OJYIIIEBUJI UX, Pa3/ICiIHB
Ha «MYKCKHe» (HCUCeTHbIC) U «OKeHCKHe» (4eTHbIe). Pa3Hble YiciIa OH COOTHOCHI C ONPEACICHHBIMH TOHSATHIMH:
1, HampuMep, CBS3BIBAI C pasyMoM, 2 — C MHEHHEeM, 4 — cO chpaBeTMBOCTHIO. [lockombKy 4 B ero cmcreme
MPECTaBIUT KBAIPaT, €ro aCCOLMUPOBANIN C IPABOCYAMEM — OTCIO/Ia, B UTOT€, MPOUCXOIUT COBPEMEHHBII 000pOT

«square deal» 34, Ornagas ITudparopy JOMKHOE, CeAyeT MPU3HATH, YTO HAM OTACNIHTH BEIHKOE OT B3IOPHOTO
JIETKO — CITYCTS KaKUX-TO Mapy THICSIY JIET.

[Mudarop 6b11 Gpurypoii xapu3mMaTHUIECKOM 1 TeHHEM, HO U B YaCTH caMoOpeKiIaMbl He noakadan. B Erunte on
HE TOJIHKO TOCTHUTAJI ETHIIETCKYI0 TEOMETPHUIO, HO CTaJl IEPBBIM TPEKOM, M3YYUBIIMM E€THIIETCKHE Neporiandbl, 1 B
KOHIIE KOHIIOB 3aHSUI MOCT E€THIIETCKOTO Xpela — Hy WIM BO BCSIKOM CIIydae €ro NMOCBATWIM B MX pHUTyaibl. OH
TIOJTYYHJT TOCTYI KO BCEM TaWHCTBAM — M Ja)ke ObUT BXOXK B CEKpeTHBIC XpaMoBbIe 3aibl. OH mpoBen B Erunre He
MEHEe TPHUHAIUATH JeT. M MOKuHyNn cTpaHy He Mo COOCTBEHHOH BOJiE€ — Hamajid MEpChl M B3SJIM €ro B IUICH.
[Muarop okazancs B BaBuione, rae B HTOre MONydywa cBOOOJY — a 3a0[HO pa3oOpaics B BaBUIIOHCKOW
MaTeMaTHKe. B msaThaecsaT oH B KOHIE KOHIIOB BepHyJcs Ha Camoc. K Tomy BpemeHu oH yxe pa3Buil GuiIocopuro
NPOCTPAHCTBA M MaTEMAaTHKH, KOTOPYIO COOMpasIcs MponoBeaoBath. Jleno ObLIo 3a MajibIM — 3a ITOCJIEI0BATEIISMH.

33 Jane Muir, Of Men and Numbers (New York: Dodd, Mead & Co., 1961), ctp. 6.

34 Square deal (anen. 6yxe.) — «KBajpaTHas CAEIKa», YHOTPEOISETCs B 3HAYCHHH «CIIPABEUINBAs], YECTHAS CAeIKa». — [Ipum. nep.
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Teopema [Iudaropa

Ero 3nanme mepornudoB Mpou3BOAMIO Ha MHOTHMX I'DEKOB BIedaTieHue, yTto [ludarop Brmageer ocoObIMU
cwtamu. OH TIOJIEP)KUBAIT CITyXH, 000COOJISBIIIME €ro OT MPOCTHIX Ipaxaad. U3 ctpanHoro o [Tudarope roBopuim,
HaNpHMep, YTO OH KaK-TO HallaJl Ha SIOBHTYIO 3MEI0 U MCKYCall ee 0 CMepTH. A ele OONTaIH, 4YTO KaK-TO B AOM
[Mudaropa BroMuiIcsS BOp W YBUAET Takoe, 4TO cOeXal C MyCTBIMH PyKaMmHd, OJHAKO PaccKa3blBaTh, UTO K€ OH

yBuzen, oTkasancs39. V Iludaropa Ha Oempe K TOMy ke OBUIO «30/10TOE» POANMOE ISTHO, KOTOPOE OH
JEMOHCTPHUPOBAJ KaK 3HAK CBOETO 00KEeCTBEHHOTo npoucxoxaeHus. Jlironn CaMmoca oka3aauch He CIUIIKOM HaJIKu
Ha ero mpomoBend, U Iludarop Bckope oTOBUT K mioAsM mompome — B KpoToH, HTanbsSHCKHIA Topof,
KOJIOHM3UPOBAHHBIN TpekaMu. TaM-TO OH U OCHOBaJ «OOIIECTBO» CBOUX MTOCIIEIOBATEIICH.

XKuznp Iludaropa m nerenma, KoTopoil oHa oOpocia, BO MHOIOM IIOXOXH Ha TaKOBbIE y Jpyroro
xapuzmaTudeckoro nuzaepa — Mucyca Xpucra. TpyaHo noBeputs, uto MudBsI, pacckassiBaeMbie o [Tudarope, Hukak

He MOB/MAIN HA CO3JaHHE Koe-Kakux mcropuii o Xpucre. K mpumepy, muorue Bepunmu30, uro ITudarop — chiH
Ooxuii, B ero ciydae — Amnomtona. Marte [lucdaropa 3Bamu [lapdenncoii, 4To o3Ha4aeT «aeBCTBeHHHUIA». Jlo
orbe3na B Eruner Iludarop Ben oTmiensHUYECKylo KuM3Hb Ha rope Kapmens — mogoOHO HaropHelM OJCHUSM
Xpucra. EBpeiickas cekTa ecceeB NpUHsIa ATOT MU(] U, TOBOPAT, N03Hee UMena cBs3u ¢ Moannom Kpecrurenem.
beityer Takke nmereHna o tom, uro Iludarop BoccraBan u3 MEpTBBIX, XOTS, COTIacHO 3TOM mcropuu, [Tudarop
UMUTHPOBAJI COOCTBEHHYIO CMEPTh, CIIPSATABIINCH B TAWHOM TI013eMelbe. MHOTHE BOIICOHBIC CHITBI XPUCTA U €T0
qyjeca cHavaja nmpunuchiBanu [Iugaropy: moroBapuBaii, YTO OH MOXET OBITh B JIByX MECTaX OJHOBPEMEHHO,
yMEeT yCIOKauBaTh IITOPM Ha MOPE U MOBEJIEBATh BETPAMU, U K HEMY OJIHAXK/(bl 00paTHIICs O0KECTBEHHbIH IJac.

KpoMe TOro, CYUTAIOCH, 9TO OH yMEET XOIHUTH 110 Boxe3 /.
[Mudaropeiickas ¢unocopuss k¥ ToMy ke mMenda koe-uTo obmiee ¢ Xpucrooi. K mpumepy, [ludarop

35 Gorman, crp. 108.
36 Gorman, ctp. 19.

37 Gorman, crp. 110.
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MPOTIOBEIOBaN, YTO HAJ0 JIOOUTH BparoB cBoux. OAHAKO B (HIOCOPCKOM OTHOUICHWH OH OBUT OJIMKE K CBOEMY

coBpemennuky, Cumpuxaprxe ['ayrame bymme (ok. 560-480 rr. mo H.3.). O0a Bepwin B TEpPEPOXKICHUE 38
BO3MOJKHO — B TeJI€ )KUBOTHOT'O, a 3HAYHT, B )KUBOTHOM MOTJIa HAXOJUTHCS JIyIla, MPex/ie ObIBIIast YeTOBEUECKOH.
Hcxons m3 sToro oba cuuTanu JitoOyl0 KH3Hb IICHHOW W MPOTHBO CTOSUIM TPAJAMIMOHHBIM U TOTO BPEMEHHU
JKUBOTHBIM >KEPTBOINPUHOIICHUSM, a TaKXe IMPOMOBEIOBAIM CTPOroe BereTapuaHcTBO. PacckaspiBaiu, YTO
[Mudarop kak-to BMemanics B n30nMeHne codaku, CKa3aB MydHBIIEMY KHBOTHOE YEJIOBEKY, YTO OH-IC Y3HAJ B IICEe
CBOETO CTAPOTO APYra — MepPepOXKICHHOr0 B cO0aIbeM Tene3d,

[Mudarop cumrai, 4ro BiIajJeHUE BEIIAMH MEIIAET JTOCTHKEHUIO O0KECTBEHHBIX MCTHH. [’ peku B Te€ BpeMeHa
HOCWJIM WIEPCTh, a BEIIM CKJIOHHBI OBUIM KpacuTh B pa3Hble 1BeTa. COCTOSTENHHBIH YEIOBEK MOT BpPEMs OT
BpEeMEHU HAOpOCUTh MAHTHIO, Ha MaHEp IUIalla, Ha IUIEYM, 3aCTETHYB €€ 30JI0TOW OyiaBKOW MJIM OpOIIbIO — C
TOPAOCTBIO JIEMOHCTpUpPYst cBoe OoratctBo. [ludarop oTkas3piBajCcs OT POCKOIIM M 3ampeniag CBOUM
MOCJIEIOBATENISIM HOCUTHh KaKylo Obl TO HHM OBUIO OAEKAY, KpoMme MpocToro Oemoro nbHa. JleHer OoHM HE
3apabaTplBaIM — MOJArajuch Ha OJAroTBOPUTENBHOCTh KPOTOHIIEB M, BO3MOXKHO, Ha CPEACTBA HEKOTOPHIX
YUEHHKOB, TTOCKOJIbKY BCSI COOCTBEHHOCTh ObIIa COOpaHa BOEAMHO, U BCE KU OOIUHHO. Y CTPOWCTBO CaMOM 3TOH
OpraHH3aliK YCTAaHOBHUTH 3aTPYAHUTEIBHO, TIOCKOJIBKY IMPUBBIUKAMH U HPaBaMH JIFOJU TOTO BPEMEHH COBCEM HE
noxoaunu Ha Hac. Hampumep, nudaropeiickas Opatust oTiimyana ce0s OT OOBIYHBIX JIOACH T€M, YTO HE MOYMIIACh

Ha My6IIMKe U He 3aHMMAJIach CekcoM Ha Buay y Beex40.

CKpBITHOCTB MIpajia BaXKHYIO poJib B MH(aroperickoM coodIecTBe — BeposiTHO, Oiaroaaps onsITy [ludaropa B
TalHBIX TPAKTUKAX ETHUIETCKOTO )XpeuecTBa. A MOXET, U3 HEXKEIaHUs HABICKaTh HETPUATHOCTH, KOTOPHIE MOTJIN
BO3HUKHYTh, Y3Hail OOLIECTBEHHOCTh O PEBOJIOLMOHHBIX Haesx nudaropeines. OnaHo nu3 otkpeituil [Iugaropa
00pocyI0 TakoW TaMHCTBEHHOCTBIO, YTO, COTJIACHO JICTEHJE, pas3IflallleHHe ero ObUIO 3alpenieHo IOJ CTPaxoM
CMEpTH.

BceromanM 3amady ompeneneHus JIMHBI AMAarOHAIM B KBaJpaTre CO CTOPOHOH B eIWHHWIly. BaBuiioHsHe
paccUMTan 3TO 3HAYEHHE C TOYHOCTHIO N0 IIECTH JECATHYHBIX 3HAKOB, HO MudaropeiiiaMm 3Toro mokasajioch
mano. OHM TOXKenanu 3HaTh TOYHOE 3HadyeHWe. Kak MOKHO Jenarh BHUJ, YTO 3HACHIb XOTh YTO-HUOYIb O
MPOCTPAHCTBE BHYTPHU KBaJpara, €ClIM HE 3Haellb Jake Takoro? TpyaHOCTb, OJHAKO, COCTOsUIa B TOM, YTO 3TO
3HadyeHue nugaropeiipl Mnoyydaan Bce C OOJbLIEH TOYHOCTHIO, HO HU OJHO IOJYYEHHOE YHCIO HE ObLIO
UCUepNbIBAIOIUM OTBeTOM. Ho mmdaropeiinieB Tak mpocTto He cMyTHIIb. MM XBaTtwino (aHTasuu 3agaTbes
BOIIPOCOM: a CYIIECTBYET JIM BOOOIIe Takoe umciio? OHM 3aKIIOYMIIM, YTO HET, — U UM XBaTHJIO OJapEHHOCTH
JI0Ka3aTh 3TO.

Ceituac-To MbI 3HaeM, YTO JJIMHA 3TOW JMAaroHaJM paBHA KBaJpPaTHOMY KOPHIO U3 JBYX — MPPALlMOHAILHOMY
YUCITy. DTO O3HAYaEeT, YTO €ro Hellb3s 3alucaTh B JIECATUYHOM BHJIE C KOHEYHBIM KOJIMYECTBOM 3HAKOB ITOCIIE
3amaTol M TaKKe €ro Helib3s 3amucaTh B BUJE 1IEJIOr0 YUCla UM ApoOH, a nudaropeiiaMm ObUIM U3BECTHBI JIUILb
Takue uucia. VX noka3arenbCcTBO HECYIECTBOBAHUS 3TOrO YMCIA HA CaMOM JIeJIe PaBHOCHUIBHO TOMY, YTO 3TO
YHCIIO HEeJb3s 3aIicaTh B BUJIE IPOOH.

Iucdarop co Bceif OueBMAHOCTHIO mpeTkHyics. To, uto mimHa nuaroHamn keaapata4l me moxer GwiTh
BBIpa)KCHA HM B KaKOM BHJIE, NMPOBU/ILY, MPOIIOBEIYIONIEMY, YTO Yucia — BcE, ObUIO cOBceM He ¢ pykH. UYTo ke
Terepb: MEHATh Guiocodpuro? Jleckars, yncna — Bc€, KpoMe HEKOTOPBIX TEOMETPUYECKUX BEJIMYHMH, KOTOPbIE HaM
Ka)KyTCSl COBCEM YK 3araflOYHBIMH?

Cogepiu [Tudarop mpocTyro Belib: HA30BH OH JMAroHalb Kak-HUOYAb 0c000, Hampumep d, WM emie TOro
nyare — V2 U COUTH ee HEKOH HOBOH PA3HOBHIHOCTBIO UHC/IA, HALIEMY IEHHIO yIAT0Ch OBl YCKOPHTH CO3IAHHE
CHCTEMbI JICHCTBUTENIBHBIX YKcel Ha MHOro BekoB. [Ipeampumu Iludarop 3ToT mar, oH mpeaBOCXUTHI ObI
PEBOJIIOIMIO JEKAPTOBBIX KOOPJIMHAT, MOCKOJBKY 32 OTCYTCTBUEM YHCIICHHOW 3allMCH HEOOXOIUMOCTH Kak-TO
OMUCaTh ATOT HOBBIM BUJ YMCIa HEIBYCMBICICHHO MOJCKa3biBaja M300peTeHne 4yucioBoil ocu. OmHaKO BMECTO
Bcero atoro [ludarop oromen oT cBoel BechMa MEPCHEKTHBHON MPAKTHKU ACCONMUPOBATH T'€OMETPHUECKHUE
(GuUrypsl ¢ YUCIaMH W 3asABWJI, YTO HEKOTOPBIE JUTMHBI HE MOTYT OBITH BRIpaKEHBI uepe3 uucia. [Tudaropeibt
Ha3BaJIM TaKWe JJIMHBI aJlOTOHAMH, «HEPa3yMHBIMU», HBIHE MBI Ha3blBaeM WX HPPAIMOHAJIBHBIMU. Y CJIOBa

38 Gorman, crp. 111.
39 Gorman, crp. 111.
40 Gorman, ctp. 123.

41 Z[Hﬂ l/lHTepeCy}OLL(l/IXCZ MaTCMaTl/lKOﬁ l'[pl/IBe}leM J0Ka3aTeJIbCTBO. 0603Ha'{l/[M JIIMHY JAUAroHaJii Kak ¢ M HAa4yHEM C ZlOl'lyH_leHI/lﬂ, 4TO ¢ MOXKHO Bblpa3l/lTb B BHUJC ﬂpOGl/l -
CKakeM, M/N , B KOTOPOii y M U N HET OOIIMX JETUTENEH, K OHM HH B KOEM CITydae HE YETHbIE OJHOBPEMEHHO. J[0Ka3aTebCTBO IIPOM3BOAMTCS B TpH dTamna. [IepBoiii: 3amMmeTuM, eciu ¢
2 =2, 31aumt, M 2 = 2n 2. CiioBamu: M 2 — yetHOE YUCiO. [T0CKOIBKY KBAJpaThl HEUETHBIX YUCEI — HEYETHBIE, 3HAYMT, 1 M  €aMo 1o ce6e JOJKHO ObITh YeTHBIM. BTOPOIi: OCKOIbKY
M uN He MOryT ObITh 00a YETHBIMH, 3HAYHUT, N JOJDKHO OBbITh HeYeTHbIM. TpeTHii: B3rJIsiHEM Ha ypaBHEHHE M 2 = 2N 2 ¢ Apyroil cTopoHbl. IT0CKOJIbKY M — 4YeTHOE, ero MOXHO
3amucaTh Kak 2q , npu ao6om ¢ . Eciu samenuts M B M 2 = 2n 2 Ha 29, noxyaum 49 2 = 2n 2, 910 TO *Ke camoe, 94To U 20 2 = N 2. D10 03HAYAET, 4TO N 2, a CIIC0BATEIbHO, U N —
YETHOEC.

MBI TOJNBKO YTO JIOKA3aJi, YTO €CJIM ¢ MOXHO 3aIIMCaTh Kak ¢ = M/N, TO M  eCTh HEYETHOE, a N — yeTHoe. [loyuaercs IPOTUBOPEUHE, @ 3HAUUT, UCXOJHOE JOMYLICHHE, YTO C
MOXHO 3aucath Kak ¢ = m/n, — noknoe. Takoro pojia 10Ka3aTenbCTBa, KOT/a MbI JIOMYCKAEM OTPUIIAHHE TOTO, YTO CTPEMHMCS JJOKa3aTh, & MIOTOM MOKa3bIBAEM, YTO OTPUIIAHUE BEIET
K MPOTUBOPEUHIO, HasbiBaeTcs reductio ad absurdum . Do oaHo u3 u306peTennit muparopeiies, 1 MOHbIHE MOJIE3HOE ISl MATEMATHKH.
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«aJIOTOH» — JIBOMHOW CMBICII: OHO K TOMY € €Ille ¥ 03HAa4aeT «HEepou3HOocHuMoe». [Indarop mpeanoxun pemunThb
BO3HHUKIIYIO B €ro (uiaocopuu AuIeMMy Tak, YTO HMOJIyYCHHOE pelIeHHEe ObLIO 3aTPyJHHUTEIbHO OTCTauBaTh, U

T103TOMY, B COOTBETCTBHH C OOIIEH TOKTPHHOM CKPHITHOCTH, OH 3aIIPETHII CBOMM TocIenoBaTensM42 packpbiBath
HEJIOBKUH mapaiokc. B Hamm HY oell yOMBarOT MHOTO 32 YTO — M3-3a JIIOOBH, MOJIMTUKH, ICHET, PEITUTUH, HO HE
MOTOMY, YTO KTO-TO pa3doJyiTan 4To-TO O KBaJIpaTHOM KOpHE U3 ABYX. s mudaropeiileB xe mMaTeMaTtuka Obuia
permurueit, u mosToMy Koraa ['urmac Hapymmia 00eT MOTYaHus, ero yOuIu.

ConpoTuBieHrEe UPPaALMOHATHHOMY TPOI0IDKANIOCH emie Thicssun Jer. B konme XIX Beka, korna ogapeHHbII
HeMelKHi MaTteMaTHK I'eopr KaHTOp co31ai1 peBOIIOLMOHHBIN TPy, B KOTOPOM IOIBITAICSA KaK-TO YKOPEHHTb 3TH
YHClia, ero OBIBIIHMIA HACTABHUK, XpbId 110 uMeHn Jleononbn KpoHekep, «Bo3paskaBIIii» MPOTUB UPPAMOHATBHBIX
4ycell, KaTEerOpUYECKH He cornacuiics ¢ KaHTOpoM M MOTOM BCIO JKM3Hb CTaBWJI €My ITAJIKK B KoJsieca. KaHTop, He B

CHIIAX BBIHECTH MOJOOHOE, TEPEXKHN HEepBHBIA CpbiB43 M mpoBem mociefHHe JHM KMU3HH B KIMHHKE JUIA
JTyIEBHOOOJIbHBIX.

[Mudarop Toxe koHUMA He MydmM o6pazoM. Oxono 510 roxa 10 H. 3. KTO-TO U3 MU(aropenIies OTIpaBUIICs B
Cubapuc — cyas mo Bcemy, B IMOMCKaxX HOBBIX mocienoBareneii. CBeIeHn O TOM MX CTPAHCTBHH COXPaHHIOCH
MaJlo; U3BECTHO TOJIbKO, YTO Bcex yomnu. IloznHee Heckonbko cubaputoB cOexano B Kporon ot tupana Tenuca,
KOTOPBIN HE3aJ0JIr0 0 3TOTO 3aXBaTHJI BIACTh B ropoze. Temnc norpedoBan ux Beigaun. U Tyt [Mudarop Hapymmn
OJIHO M3 CBOMX IJIAaBHBIX MPABUJI. HE BMEIINBATHCS B MOMUTUKY. OH YyrOBOPHIJI KPOTOHIIEB HE BbIJIaBaTh OETJICIIOB.
Pa3pasunace BoitHa, KpotoH mobOenwn, Ho ITudaropy ObLI HaHECEH HEMONMPABHUMBIA YPOH. Yy HETO 3aBEIHCh
nosmtudeckue Bpard. Oxono 500 roga mo H.d. onu atakoBanu nudaropeiines. [lugarop coexan. Uto ¢ HUM
MPOU30IIIO JAJbINE, HE SCHO: OOJBIIMHCTBO UCTOYHUKOB YTBEP)KIIAET, YTO OH IMOKOHYHII ¢ COOOM; OJJHAKO €CTh U
CBUJIETENILCTBA TOTO, YTO OH TUXO JIOKUJI OCTATOK CBOUX JTHEH U yMep MOYTH CTOJETHHUM.

[Mudaropeiickoe 00IIECTBO MPOCYIIECTBOBAIO €Il KaKOe-TO BPEMs IOCIE TOH TpaBiIM — JIO CIIEAYIOIIEH,
ciyuuBlieiics npuMmepHo B 460 romy A0 H.3., © B pe3yiabTare MOTHUOIU TMPAKTHUYECKH BCE, 3a HCKIIIOYCHHEM
HEeCKOJIbKUX mocienoBareneid. Ero yuenme morsHyno mo 300-x rogoB mo H. 3. Bockpecunum ero pumiisiHe — B
nepBoM Beke 70 P. X., u 0HO cTasio riaaBeHcTBYIONIEH cuiol pacuseratomeii Pumckoii umnepuu. [ugaropeiictso
MOBJIMSUIO HA MHOTHE PEJIMTMU TOTO BPEMEHU — aJIeKCaHJIPUNHCKUI Myan3M, HalpUMep, ApSXJICIoLIe eruneTcKue
BEpOBaHUS M, KaK Mbl yke yOenunuch, xpuctuanctBo. Bo |l Beke H. 5. mudaropeiickas maremaTHka BKYIE CO
mkosoi IlnaToHa mosmyuymsia HOBBIM TOMYOK K pa3BuThiO. MHTemnekTyanbHbIX noToMKOB ITudgaropa B IV Beke
OIIATh pa3laBWiIa BIACTh — BOCTOYHO-pUMCKUH ummeparop HOctuHuman. PumiisHe TepneTh HE MOINIM JUITMHHBIE

Bonock44 1 Gopoibl rpedeckux moToMKoB (uocoduu Indaropa, a Takxke HX HPHCTPACTHE K HAPKOTHKAM BPOJIE
omusi, He TOBOPS yXe 00 MX HEXPUCTHAHCKMX BepoBaHMAX. FOCTMHMAH 3aKpbUl aKaJeMHI0 M 3alpeThil
npenonaBanue ¢uiocopun. IludaropericTBo eme momeprano mapy CTOJETHH, MOCIE Yero pacTBOPHIOCH B
TemHbIX Bekax npuMepHO B VI Beke H. 3.

I'naBa 5. Manudgect EBriauaa

[Tpubmusurensro B 300-¢ roabl A0 H. 3. HA 0KHOM MoOepexbe Cpeln3eMHOT0 Mopsl, 4yTh JeBee Hua, xui B
AJIEKCaHJpUU YEJIOBEK, Ybsi padoTa MOXKET MOTIATaThCs MO BiMsATENbHOCTH ¢ bubmmeit. Ero moaxon HamomHwMI
¢mnocopuo CMBICIOM W ONPEAETHSI CYyTh MaTeMaTHKH BIUIOTh A0 XIX Beka. Dta pabora cTajia HEOTheMIIEMO
4acThIO BBICIIEr0 00pa30BaHMs MPAaKTHYECKH HA BCE ATO BpeMsi — M ocraercs 1o cux nop. C BOCCTaHOBICHHEM
3TOTr0 TpyAa Hadyajloch OOHOBJIEHHE CPEIHEBEKOBOW eBporelckoi nuBmimsanuu. Emy mogpaxan Crnmuosza. Um

3aunThiBasics AOpaxam JInnakonbH. Ero 3amuman Kant4b,

Hms ororo yenoseka — EBximn. O ero >KU3HH HaM HEM3BECTHO MoYTH HUYero. Ei nmu oH onmuBku? Xonui M B
teaTp? Beln iu kKopeHacT win poci? Mcrtopus He 3HAET OTBETOB Ha BCE 3TH BONpockl. Ham Beomo 46, uro on
OTKPBUT KONy B AJIEKCAHJIPUH, Y HETO ObUTM OJIECTSIINE YYEHUKH, OH OCYXKJal MaTepuanu3M, ObUI JTOBOJIBHO
MUJIBIM YEJIOBEKOM M Hamucajl He MeHee AByX KHHUT. OJHa U3 HUX, YTEPSHHBIH TPYJ MO KOHUYECKUM CEUEHUSIM,

CTana OCHOBOI ISl MO3AHEHIIEH HCKITIOUNTEILHO BAXKHON paboThl Anosionus4/, CUIbHO IPOIBHHYBIIEH HAYKY

42 Muir, crp. 12-13.
43 Kramer, crp. 577.
44 Gorman, ctp 192-193.

45 Crnosa, 3HakoBblit dumocod XVII Beka, mucan «ITHKy» — CBOH ITIaBHBIN TPYA — B CTHIIC CBKINIOBBIX «Hadam», BIIOTH 10 ONMPEAEICHHIT i aKCHOM, € MTOMOIIBIO KOTOPBIX, KaK
OH CUHMTaJ, CTPOro J0Ka3bIBal TeopeMbl. CM. Takke «Mcropuo 3amagnoit drtocopumn» beptpana Paccemna: Bertand Russell, A History of Western Philosophy (New York: Simon &
Schuster, 1945), ctp. 572. ABpaam JIuHKOMBH, elie Gyaydn HUKOMY HE H3BECTHBIM I0PHCTOM, H3ydan «Hauana» ¢ uenbio yaydInnTh CBOM HaBBIKM JTOTHKH, cM.. Hooper, crp. 44. Kant
YHTal eBKIMIOBY TEOMETPHIO HEOTHEMIIEMO YaCThIO YeIOBEUECKOro Mo3ra, cM. Paccemt. [Ha pyc. s3.: benemukr Crimaosa, «Jtuka», M., CII6, A30yka, A3byka-Arrtukyc, 2012, mep.
S1. Boposckoro, H. MBanriosa; beprpan Paccen, «Mcropust 3amanuoii humocobpumn», M.: Akagemundeckuii mpoekr, 2009, nep. B. enumesa. — Ilpum. nep. |

46 Heath, ctp. 354-355.

47 Kline, ctp. 89-99, 157-158.
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HABUTAIIUH U aCTPOHOMUH.
Hpyras ero 3HameHutas paborta, «Hagama», — oJHa W3 CaMBIX YHTAaEMBIX «KHUT» BceX BpeMeH. Mcropus

«Hauam»48 3acnyxuBaer meTeKTHBHOrO poMaHa He Xyxke «Maprriickoro cokona»49. Bo-nepBbix, 9T0 HEe KHHTA B
OyKBaJIbHOM CMBICJIE, HO COOpaHue W3 TPUHAIUATH CBUTKOB nanupyca. Hu ouH opuruHam He COXpaHMiICS — OHU
nepeaaBaJuch M3 MOKOJIEHUS B IMOKOJECHHE depenoi mepeusnanuii, a B TemHble Beka 4yTh OBLIO HE HCUE3TH
cosceM. IlepBrie ueTspe cBUTKa EBKIIMIOBa Tpyna B J1I000M ciaydae — He Te caMmble «Havana»: yueHslil 10 MIMEHU
I'mnmokpar (He Bpau-Te3ka) Hamucan «Havana» rae-to B 400-x rozmax 10 H. 3., 1 OHH-TO, CYJIsl IT0 BCEMY, SIBIISTFOTCS
COJIEPKUMBIM 3THX IEPBBIX CBUTKOB, XOTS OHO HMKAaK HE aTpuOyTHpoBaHO. EBKIMI HUKak He NpPETeHJ0Ball Ha
aBTOPCTBO 3THX TeopeM. CBOO 3aJady OH BHUJEN B CUCTEMAaTHU3aLUU IPEYEeCKOro NoHUManus reomerpun. OH cral
APXUTEKTOPOM IIEPBOTO OCMBICIIEHHOTO OTYETa O MPUPOJE JBYXMEPHOI'O MPOCTPAHCTBA, CO34AHHOIO OJHOM JIMIIb
CHJION MBICTTH, 0€3 BCAKHX OTCBHUIOK K (PM3MYIECKOMY MHUPY.

Baxneitmmit Bxnag EBxmuaoBsix «Hadam» cBomuics K TMepeqoBOMY JIOTHUECKOMY METOAY: BO-TIEPBBIX,
EBkiu OOBSICHUI BCE TEPMHUHBI BBEICHUEM TOYHBIX ONPEAEICHUM, rapaHTUPYIOIUX NOHMMAaHHE BCEX CIOB U
CHUMBOJIOB. BO-BTOpBIX, OH NPOSICHUI BCE TOHATHUS, IPEUIOKUB [UIsl STOTO IPO3PAavYHbIE AKCHOMBI UJIM ITOCTYJIAThI
(9TH ABa TEpMHHA B3aMMO3aMCHSEMBI), M OTKA3aJICs OT IPUMEHEHHs HEYCTAHOBJICHHBIX BBIBOJIOB WIIU JJOMYIICHUI.
W nHakoHel, OH BBIBOAWJ JIOTHUECKHUE CIIEACTBUS BCEH CHCTEMBl JIMIIb C HCIOJB30BAHMEM IIPaBUJI JIOTHKH,
IMPUMEHEHHOH K aKCHOMaM U paHee J0Ka3aHHBIM TEOPEMaM.

Bor 3anyna u mpuBepena, a? 3adeM yX TaKk HAcTauBaTh Ha JIOKA3aTENbCTBE MAaJEWIIETO YTBEP)KIACHUS?
MartemaTyka — BEpTHUKaJIBHOE COOPYKEHUE, KOTOPOE, B OTIIMYNE OT apXUTEKTYPHOU ITOCTPOMKH, PyXHET, €CIIH XOTh
OJIMH MaTEeMAaTUYECKUH KUPIUYUK OKaxeTcss OuThiM. J[omycTH B cucTeMe HEBHHHEHINYIO MOTPEIIHOCTD — M MTHUILIN

mponano, B Hel yXke HHUEMy Helb3sl H0BepaTh. I1o cyTH, Teopema noruku yreepxnaer:90 ecnm B cucremy
BKpasiach XOTh OJJHA JIOXKHAsI TEOpeMa — HEBAXKHO, O YeM OHA, — ATOr0 Oy/IeT JJOCTATOYHO JIJIsl JIOKA3aTeNIbCTBA, YTO
1 = 2. I'oBopsT, OAHAXKIBI HEKHUI CKENTHK NMPUIIEp K CTeHKe Joruka beprpana Paccenna, xemnas Bo3pa3uTh NpOTUB
9TOW YHHUTOXKAIOIIEH TeOpeMbl (XOTS B UTOTE TOBOpMI 00 oOpaTHOM). «BOT 4TO, — pABKHYJT YCOMHUBIIMUCS, —
JIOIIyCTUM, OJIUH PaBHO JBa, JOKaxuTe, uTo Bbl — [lama Pumckuii». Paccemn, mo cBuaerenscTBaM, 3aayMalcs Ha
MHUT, nocie yero otBeTui: «Ilama u s — 1Boe, cienoBaTenbHo, [lana u s — otHO».

JloKka3aTenbCTBO KaXIOTO0 yTBEP)KIACHUS O3HAYAET, CPEAM MPOYEro, eme M TO, YTO WHTYHUIHMIO, XOTh OHA U
LCHHBII MOBOABIPh, CIEAYET IMPOBEPSATh Ha IoOpore aokaszarenbcTBa. Pdpa3a «3TO MHTYMTUBHO IOHITHO» —
HETOAXO/SAIINHN TIar I JoKa3aTenbcTBa. CIMIIKOM YK MBI TIAJIKU Ha BCSIKYIO OYEBUIHOCTH. [IpeacTaBum, 94T0 MBI
pa3MatbiBaeM KIyOOK IIEPCTH BIOJIbL dKBaTopa 3emid, Bee 25 000 Munb. A Teneph NpeJCTaBUM TO K€ caMoe, HO B
¢yre Hanm ’xBaTOopoM. Hackompko Gosnbiie HUTOK HaMm notpedyercs s storo? Ha 500 ¢yroB Gonbiie? Mim Ha
5000? Vaopoctum 3amady. [IpenctaBum Temneph, 4TO packaThbiBaeM OJWH KIIyOOK BAOJb MmoBepxHocTH ConHIa, a
BTOpOH — B (hyTe HaI ero moBepxHOCThI0. K KakoMy KiIyOKy HyXHO 100aBUTH OOJbIIIE HUTOK — K TOMY, YTO MBI
pa3MaTbiBaeM B ¢yTte oT 3emin wid B Gpyre or ConHua? BoabIIMHCTBY M3 HAC MHTYHUIIHS MOJICKA3bIBAET «BOKPYT
ConHia», 0JJHaKO OTBET HAa CAMOM JIeJIe TAaKOB. OJMHAKOBOE KOJIMYECTBO, paBHOE 2 yTam, T. €. IpuMepHo 6 ¢yToB
3 mroiiMa.

JIaBHBIM-/IaBHO ObLTa Takas TeneBm3noHHas nporpamma «ITocrmopum»9l. Vyactauka momemanu HampoTus
TpeX TIOAMYMOB, CKPBITHIX 3aHaBecaMd. Ha OJHOM moIuyMe HaxOAWJICS KaKOW-HUOYIb IEHHBIH OOBEKT —
aBTOMAIIIMHA, K MPUMEPY, a HA ABYX APYIHX — KaKas-HUOYIb epyH[a, YTeIIUTEIbHbIN npu3. JlomycTuM, y4acTHHK
BBIOMpas BTOpO# moauyM. Bemymuii 3aTeM OTKpBIBaJl OJTUH M3 JIBYX OCTABIIMXCS 3aHABECOB, CKAaXKEeM — TPETHH. 3a
HUM, T0JIOKUM, HAXOUTCS YTEIIUTEIbHBIN MPU3, CIEI0BATEIbHO, HACTOALIMNA MPU3 — JINOO 32 IEPBBIM 3aHABECOM,
1100 3a BTOPBIM, KOTOPBIH yJaCTHUK BbIOpaJl M3Ha4aabHO. Beaymuil nanee crnpammBaer y4acTHUKA, CTAHET JIM OH
MEHSTHb CBOM BBIOOp — T. €. BBIOEPET JH Tenepb MepBbIld 3aHaBec. Bbl Obl m3aMeHwmm pemenne? VHTYUTHBHO
KaXETCsI, YTO BEPOSTHOCTh BBIMTPHINIA — MATHACCAT HA MATHICCIT, XOTh TaK, XOTh dAaKk. OHO OBUIO OBI TaK, €CIN
Obl y Hac He OBUIO HUKAKUX IMPEIBAPUTEILHBIX BBOJHBIX, HO OHH Yy HAC €CTh. MPEIbIIYIINNA BHIOOp W IEHCTBUS
BE/yILEro B 3TOH CBA3M. BHHUMaTenbHBIN aHaIM3 BEPOSTHOCTEH, HaYyMHAs C MCXOAHOrO BBIOOpAa M Janee, WU

MpUMEHEHNe Hy)KHOU (popMyibl, Ha3pIBaeMoil Teopemoit baiieca [Ee1713a]52, MoKa3ayi Obl, 9TO MIAHCOB OOJIbBIIE,
€CIIi BBIOOpP M3MEHHUTh. TakuX MPUMEPOB B MAaTeMaTHKE — KOT/Ia MHTYHUIIHS MOJIBOIUT HAC, a BBIpy4YaeT JIHIIb

48 Heath, crp. 356-370, cm. takke: Hooper, crp. 44-48. B 1926 rogy Xur anuHO NpOIObKIiI ucTopuio «Hauan», omyGinuKoBaB CBOE M3JaHue, MepereyaTaHHoe U31aTelbCTBOM
«Jloysep»: Sir Thomas Heath. The Thirteen Books of Euclid’s Elements (New York: Dover Publications, 1956).

49 «Manpruiickuii coko» (1930) — nerextuB-Hyap amepukanckoro mucaresns Comrosna J[pummia Xommera (1894-1961). — Ipum. nep.

50 Kline, crp. 1205.
51 «Let’s Make A Deal» — aMEepHKaHCKasl TEICBUKTOPHHA TeleKaHana « DH-01-cu», TpaHcnupoasiasics ¢ 1963 mo 1968 rr. — Ilpum. nep.

52 Tpymublit BHIGOp, Ha KOTOPOM OCHOBaHa mporpamma «ITOCIOPHMY, HacTo Ha3bIBAIOT 3ajaueil Monti XoJia, o HMEHH Befyliero mporpamwsl. TIpole Beero paso0paTbes B
pelLIeHnH, HApUCOBAB JMArpPaMMY-JIE€pPeBO, MOCIEI0BATEIbHO HLIIOCTPHPYIOLIYIO BO3MOXHbIE BapHAHTbI BbIOOpAa. DTOT METOJ HMPUMEHSETCS JUIS HATJIAAHOIO ONHCAHUS TEOPEMbI
Baiieca B: John Freund, Mathematical Statistics (Englewood, Cliffs, NJ: Prentice-Hall, 1971), crp. 57-63. [3mech u nanee 10 TEKCTy B KBaAPATHBIX CKOOKaX UMEHA COOCTBEHHBIE
JIAKOTCS B COOTBETCTBHY C IPOU3HOCUTENBHOM HOPMOM B TEX CITydasix, KOrJla OHA PACXOIUTCS C IIPUBBIYHBIM HaricanueM. — Ilpum. nep. |
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MPOU3BOJIbHAS (DOpMaTbHAS JIOTHKA, — HABAJIOM.

To4yHOCTHh — eIme OJHO CBOMCTBO, HEOOXOIUMOE MAaTeMaTHYECKOMY JOKa3aTeslbCTBY. Habmromarems MoeT
U3MEpHUTh JMAroHaNb KBaJpara C CIMHUYHOM CTOPOHOW M NOIMyduTh pesynprar 1,4, a ¢ Oonee TOYHBIMH
npubopamu — 1,41 wumm nmaxe 1,414, u kak Obl HaM HU XOTEJIOCh MPHUHATH IMOJAOOHOE NPUOIMIKEHHE Kak
JOCTaTOYHOE, OHO HE JacT HaM IOJYYUTh SIOXaJlbHOE NPO3PEHHE. ATO 3HAYCHHWE JJIMHBI — BEIMYHHA
upparroHaIbHas.

Kporreunsie KoMM4ecTBEHHbIE U3MEHEHHS MOTYT MMETh IT'POMaJIHblEe Ka4eCTBEHHBIE MOCIIEACTBH. BecroMHnm
rocyJIapCTBEHHbIE JIoTeper. He Tepstonine Haaekay HeYJauHUKH YaCTEHBKO IMOKUMAIOT TIeYaMu U ToBopsT: «He
ChITpacIilb — HE BhIMIPACIIb». ITO MpaBjaa, He Mocnopuiib. Ho mpaBaa M To, Y4TO IMIAHCHI HA BBIMTPBIIT Y TEX, KTO
MOKYTIaeT JIOTePEHHBIN OHUIIET, U y TeX, KTO HET, OTIIMYAIOTCS Ha MAFOCEHBKYIO JIOJI0 MporieHTa. YTo mpoun3oiier,
€cJIM JIoTepeiiHasi KOMUCCHSA 32 SIBUT, YTO pEIIniIa OKPYTIIUTh Bauy mmancskl Ha Berpeim ¢ 0,000001 % no nyns?
V3MeHeHne o4TH HEMPUMETHOE, HO MOTOK HAIMYHOCTH OT MPOJIa’K OHO M3MEHHT eIlle Kak.
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®oxkyc ITona Kappu

Tprok, n300peTeHHBIN (oKycHUKOM-TtoouTeneM [lomom Kappn53 (cM. mpenpIIyIy0 CTPaHUIly), KUBIIUM B
HLIO-I710p1<e, — OTJIMYHBIA TEOMETPUYCCKHI mpuMep. Bo3bMeM KBaJIpaTHBIA JHCT OymMard W HapucyeM Ha HeM
CETKY U3 MEHBIIIMX KBaJIPaTOB CEMb HAa CEMb. PaszpeikeM JUCT Ha MATh YacTeH M MEePEIoKUM MX TaK, Kak TOKa3aHO
Ha pUCYHKE. B pe3ynbTate moiay4ynM «KBaJpaTHBIM MOHYUK» — KBAJIPaT TOTO K€ pa3Mepa, YTO U UCXOJIHBIH, OJJHAKO
Mo IEHTpy He OyneT XBaraThb OXHOTO KBaapartuka. Kyma mopaeBajics 3TOT KBaapaTuk? MBI 4TO XKe, TOKa3ad
TEOpPEMY O TOM, YTO IEIbHBINA KBAJAPAT PaBeH MO IUIOMIAAN TOHYHUKY?

®doKyc COCTOMT B TOM, YTO MpPH INepecOOpKe KBajapaTa (pparMEeHTHI JI0XKATCsS Y4yTOYKY BHAXJECT, H (urypa B
pe3yJIbTare MOMy4YaeTcsl CIIErKa )KYJIbHIHUECKOH — WITH, CKaKEM TakK, MPUOIM3UTEhHOU. BTOpO#t CBEpXY psijl KIETOK
MOJTY4aeTCsl YyTh-4yTh BBIIIC, a BECh KBaApaT — Ha 1/49 jiuMHHEe MO BEPTUKAIH, YeM JOJDKCH OBbITh, U 3TOTO Kak
pa3 JocTaToyHO, 4TOOBI HaOpaiach IIIOMIATs HEJOCTAOIIEro KBajapartuka. Ho ecim Obl HaM MOCTYMHO OBLIO

53 Martin Gardner, Entertaining Mathematical Puzzles (New York: Dover Publications, 1961), ctp. 43. [Ha pyc. s3.: Tapauep M., «Maremarmideckue gocyrn», M: «Mup», 1972,
nep. 0. Jlanunosa. — ITpum. nep. |
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U3MEpEeHne UIMH C TOYHOCTBIO JHIIb 10 2 %, MBI Obl HE YJIOBWIIM PasHUILy MEXKIY STHMHU IBYMS (Qurypamu u
BIIJIM OBbI B UCKYIIEHHUE CIeIaTh MUCTUYECKUH BBIBOJI, UTO IJIOIIAAN KBAJApaTa U «KBAJAPATHOIO MOHYMKA» PaBHBI
APYT ApYTY.

VYuTeHbl 11 KaK-TO M0A00HBIE Majble PACX0XK/JICHUS B TEOPUSAX NMpocTpaHcTBa? OAHON U3 MyTEBOIHBIX Ui B
CO3/1aHUM OOIIEH TeoOpUH OTHOCUTEIBHOCTH, T'€HHAILHOW TEOPHUH 00 HCKPUBJIEHUH MPOCTPAHCTBA, MOCIYKUIIO

AnpbepTy DHHINTEHHY UMEHHO OTKJIOHEHHE Hepurenuss MepKypusi OT KJIacCHYeCKOW HBIOTOHOBCKOM Teoppm54.
Cormacno teopun HpIoTOHA, TUIAaHETHI IBMXKYTCS IO HICATBHBIM JJUMNTHYECKUM opOuTaMm. Touka, B KOTOpOI
mia”era Oonvxe Bcero Kk CouHILy, HasbIBaeTCsl nepucenuem, W, eciim Teopust HploToHa BepHa, IiaHeTa JIOJDKHA
€XKEroJTHO MPOXOJUTh CTPOro uepes 3Ty Touky. B 1859 rony B [Tapmke Ypoen XKan XKozed JleBepbe coobrm, uTo
nepureanii MepKypusi MOCTOSSHHO CMENIaeTcs — CaMyl0 MaJlocTh, BCETo 38 CeKyH/ B CTOJIETHE, YTO, KOHEYHO JKe,
HUKaKUX MPAKTUYECKUX TOCIEACTBHI He mMeeT. M TeM He MeHee Takoe OTKIOHEHHE MOYEMY-TO MPOHCXOIMT.
JleBephbe Ha3BaAN ATO «UyAOBUITHBIM 3aTPyTHEHUEM, TOCTOHHBIM BHUMaHUs acTpoHOMOB». K 1915 romy DitHmreiin
JIOCTaTOYHO PA3BHJI CBOIO TEOPHUIO — M BBIYMCIWI OpOUTY MepKypusi; B 3T pacueTsl 0OHApYKEHHOE OTKJIOHEHUE
BrosiHE Brmcanock. [lo cnmoBam Onorpada DiHmTelina AOpaxama [lalica, 3T0 OTKpBITHE CTAJIO «BBICIICH TOYKOM
ero Hay4Hou >xu3Hu. OH ObIT Tak B30yIOpa)keH, YTO TPH JIHS He Mor padoTtaTh». Kakum Obl MambiM HU OBLJIO 3TO
OTKJIOHEHHE, €r0 00BsICHEHHE TPUBEJIO K MaJICHUIO KJIacCu4ecKol (pu3nKH.

Ienpto EBkimma OBIJIO TMOCTPOWUTH CHCTEMY TakK, YTOOBI B HEW HE OCTaBAJIOCh MeECTa ISl HEYAasTHHBIX
JOTYIIICHW, OCHOBAHHBIX Ha WHTYWLUH, YraJblBAaHUM WK OpuOmmsutensHocTH. OH BBEN JABAaINaTh TpU

ONpeIENeHnsdD, MATh TEOMETPHUECKUX TIOCTY/IATOB M IATh IOTOJIHHTEIbHBIX TOCTYJATOB, KOTOPhIE OH HA3BAI
«O6mumu yrBepkaeHussMu». Ha atom ¢pyHaamenTe oH nokaszan 465 TeopeM — NpakTHYeCKH BCE TEOMETPUIECKOE
3HAaHUE €r0 BPEeMEHH.

EBxuinn man onpeneneHust mouxe, aunuy  (KOTOpasi, COrITacHO ONPEIETICHHIO, MOXKET OBITh MCKPUBIICHHOI),
NPAMOU TUHUU, OKPYIHCHOCIU, NPAMOMY Y2y, no6epXHocmu W niockocmu. HEKOTOpbIe MOHATHA OH OIPEACIHI
JOBOJILHO TO4YHO. «[lapajienbHble TpsMbIe, — MUCAT OH, — ATO MpPSMbIC JIMHUH, KOTOPbIC, HAXOASICh HA OJHOU
TUIOCKOCTH, MPOJIOJDKEHHBIE 10 OECKOHEUYHOCTH B OOOMX HAmpaBJICHUSAX, HM B OJHOM W3 3THUX HANpaBJICHUN HE
MIEPECEKAOTCS».

OKpy>KHOCTB, 10 cioBaM EBKiMza, ecTh «uiockas Gurypa, 0003HaueHHasi OJHOM JuHUEH (KpUBOM) Tak, 4To
BCE MpSMBIE JIMHUHU, TIEPECEKAIOLINE €€ U €Illle OAHY M3 TOYEK BHYTPH €€, Ha3blBAEMYyIO LIEHTPOM, PaBHBI ApYT
apyry». O mpsMoMm yrie ckazaHo Tak: «Korma mpsMas JHHHS TIepecekaeT IpYryi MpsAMyI0 JIMHHUIO, a
00pasyrommecs: COCeIHUE YIIIbl PaBHBI APYT APYTY, JH000H U3 ITUX YIIIOB — MPSIMOM».

Hexoropsie apyrue EBKINIOBBI OnpeneneHusi — HapuMep, TOYKU U TMPSIMON — JOBOJIBHO PAcCIUIBIBUATHI U
Oecronie3Hbl: MpsiMasi — 3TO «Ta, YTO JIGKUT PAaBHOMEPHO Ha BCEX TOUYKAX, YTO HA HEW MOMENIeHbI». DTO
oTIpenieNieHNe, BEPOsSTHO, BOSHUKIIO U3 CTPOUTEIBHOM MPAKTUKH — TaM MPSAMOTY JIMHUH MPOBEPSUIH, TSI U3 HEKOH
TOYKH BIOJb MpoBepseMoll mpsaMoil. UTOOBI BHUKHYTh B 3TO ONpEAEICHUE, HY>KHO 3aroJisi HIMETh B yMe MOHSTHE
npsiMoii. Touka ecTh «TO, y 4ero HeT YacTei» — elle OJJHO ONpeeICHHe, TPaHnYaIne ¢ OECCMBICITHIICH.

EBKJII/IZ[OBBI O6H_[I/Ie YTBEPXKACHUA 60)166 JJIETAaHTHBL. JTH BHETCOMETPHUICCKUE JIOTUUCCKUEC YTBep)K,HCHI/IHSG,
Cyas 1o BCEMY, EBKJ'II/II[ CHHUTAJI ITPOABICHHUAMHA OBITOBOIO 34paBOro CMbICjIa — B OTJIMYHUE OT IMOCTYJATOB, YTO
OBLTM BIIOJHE TEOMETPUYHBI. DTy pasHUIly 00O03HAYMJI paHee emie ApHUCToTeNnb. BcecTOpoHHE B3BECHB 3TH
WHTYWTUBHBIE JIOMYyIIeHUs, EBKIMA, MO CyTH, 100aBUI MX K IOCTYJIaTaM, OJHAKO SBHO JKelaJl OTIIMYaTh WX OT
YUCTO I'COMCTPUUCCKHUX YTBep)KﬂCHHﬁ. O,I[HO TO, 4TO EBKJ’II/II[ cycelil HGOGXOJII/IMBIM BOOGHIC 9T YTBCPIKACHUS
NPEIbSIBUTh, YKA3bIBACT Ha MTyOHMHY MBICIIH:

1. Pasuvie 00OHOMY U mOMY Jice pAGHbl U MedicOy COOOIL.

2. U eciu Kk pasuvim npubasisiiomes paghvie, mo u yeavle 6yO0ym paehbi.
3. U ecu om pasHvIx OMHUMAOMCS PaABHbIe, MO 0CMamKu 6y0ym pasHbul.
4. U coemewarowguecs opye ¢ Opy2om pagusvl mesicoy coboll.

5. 1 yenoe 6onve uacmu 7.

Ecnu ke OmIOKUTH B CTOPOHY 3TH IpedBapUTENbHBIE 3aMEYaHUs, TE€OMETPUYECKas CYThb E€BKJIMIOBOU
TEOMETPHH TOKOWTCS Ha TATH TocTyjiarax. [lepBble WeThIpe MPOCTHI U MOTYT OBITH C(HOPMYITHpPOBAHBI HE Oe3

54 Hcropus npo TpymHocTH ¢ nmepureaneM Mepkypus msnoxena B: John Earman, Michael Janssen, and John D. Norton, eds., The Attraction of Gravitation: New Studies in the
History of General Relativity (Boston: The Center for Einstein Studies, 1993), ctp. 129-149. A eme ecTb Xopoliee, X0Th U KpaTKoe, H3I0XKEHHe 3Toif ske Temsl B. Abraham Pais, Subtle
Is The Lord (Oxford: Oxford University Press, 1982), crp. 22, 253-255; unrata JIeBepbe nana Ha ctp. 254; «BbICIIas TOUKa» — Ha cTp. 22. ['eoMeTpHst Beeil 9TOI HCTOPUHN H3JI0KEHA B
Resnikoff and Wells, ctp. 334-336.

55 Tpu xopowmx coBpeMeHHbIX 0030pa «Hauam» Eskinpa ects B: Kline, Mathematical Thought , ctp. 56-88; Jeremy Gray, Ideas of Space (Oxford: Clarendon Press, 1989), ctp.
26-41; Marvin Greenberg, Euclidean and Non-Euclidean Geometries (San Francisco: W. H. Freeman & Co., 1974), crp. 1-113.

56 Kiline, crp. 59.

57 3neck u nanee — nep. ¢ rped. . [I. Mopayxaii-Bonrockoro. — [Ipum. nep.
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n3AnecTna. B COBPCMCHHBIX TCPMMHAX OHHU 3ByYaT TaK:

EBKIMI0B MOCTyNaT napajjieslbHOCTH

1. Om scakoti mouku 00 8CAKOU MOUKU MONCHO NPOBECHU NPAMYIO.

2. Ocpanuyennyro npsamyio MO*CHO HENPEPbIBHO NPOOOIHCAN NO NPAMOU.
3. U3 6cakozo yenmpa 6CAKUM PACMBOPOM MONHCEm DblMb ONUCAH KPY2.

4. Bce npsamvie yenvl pagHvl Medtcoy coool.

IToctynatsl 1 1 2 BHOJHE COBMAAAIOT, MOXOXE, C HAIIMM >KUTEHCKUM ombIToM. [lo omymeHusM — aa, Mbl
MMOHMMAaeM, KaK HapUCOBaTh OTPE30K MEXKAY ABYMs TOUYKAMH, U HUKOI/Ia HE YTHIKAJIMCh HU B KaKWE MPEMSTCTBUS B
KOHIIE ITPOCTPAHCTBA, KOTOPBIE HE JaJii Obl HAaM MPOJOKUTH NpsiMyto. TpeTuil mocTyaaT HECKOIBKO MyIpeHee: OH
MPEAIOoaraer, YTo PacCTOSIHHS B IPOCTPAHCTBE 3aJJaHbl TaK, YTO JJIMHA OTPEe3Ka NpY NEepEeMEIeHUH ero ¢ MecTa Ha
MECTO HEe MEHsIeTCs, I/ie Obl HM pUCOBaJM Kpyr. UeTBepThIi MOCTYIaT Ha BUJI MPOCT U O4eBUACH. UTOOBI OCTUYD
€ro TOHKOCTH, BCIIOMHHM OTpeZefieHHe MPSMOTO yria: 3TO BO3HUKAIOMIMKA P MEPECEUEHUH ABYX MPSMBIX yIrod,
paBHBIN BCEM OCTaJbHBIM BO3HUKIIMM. MBI Takoe BUJEIM MHOTO pa3. OJHA JIMHUS MEePHeHIUKYISIpHA APYTOi, U
BCE yIIIbI co Becex ctopoH paBHel 90°. Ho camo omnpezeneHne 3Toro He yTBEp)KAaeT — OHO JaKe He TOBOPHUT HaM O
TOM, YTO 3HaU€HHUE 3TUX YIJIOB BCErjaa OJHO U TO ke. MoxkeM BOOOpa3uTh MUP, B KOTOPOM 3TH YTIJIbI OyI1yT paBHbBI
90°, ecnu JMHUM MEPECEKAIOTCS B HEKOW 3aJaHHOM TOUYKE, a €CIM B KaKOW-HHOYAb IPYroi, TO YIJIbI HOIydYaTcs
npyrue. [loctynar, yTBepKaarouyii, 4To BCe MPSMbIE YIIIbl PaBHBI MEKIY COOOH, rapaHTHUPYET, YTO TaKOrO OBITh
HE MOKET. DTO 03HAYaeT B HEKOTOPOM CMBICIIE, YTO JIMHUS BBITJISIAUT OJMHAKOBO MO BCEW JUIMHE — CBOETO poja
YCIIOBUE TIPSIMU3HBIL.

[TaTeiit sxe moctynat EBkimaa, Has3bIBaeMblil MOCTYJIaTOM MapauIENbHOCTH, HE HACTOJIBKO OUYEBUAECH — B
OTJIIMYHUE OT OCTaJbHBIX. DTO NTUYHOE M300peTeHre EBKinaa, a He 4acTh BEIMKOTO KOpIyca 3HAaHUN, KOTOPBIA OH
nokymeHTupoBai. Ho emy, co Bcell 04eBUIHOCTBIO, cCOOCTBEHHAs (POPMYITMPOBKA HE HPABHIIACh — OH M30 BCEX CHUII
crapayncs usberath ee. [lozmHeiime MaTeMaTHKU €€ TOXKE HEB3NMIOOWIN: OHAa ObUIa HEIOCTATOYHO TPOCTA IS
nocTysara u TpedoBajia JoKa3aTeabCTBa, Kak Teopema. BoT oHa, B cTuiie, OJM3KOM K OpUTHHAITY:
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5. Ecnu npsmas, nepecexarwowas o0see npsmvie, obpazyem 6HympeHHUe O0OHOCMOPOHHUE Yelbl,
Menbuiue 08yX Npamvix, mo, NPOOOIICEHHbIE HEOSPAHUYEHHO, MU 08€ NPAMble 6CMPEMAMCS ¢ Mol
CMOPOHDL, 20€ Yeibl MeHbUe 08YX NPSMbIX.

IMoctynar mnapamiensHocTH (cTp. 61) mpemnaraeT MPOBEPOYHBIA KPUTEPHH TOMY, CXOISITCS JBE
pacrnosyioKeHHbIe Ha OJHOW IJIOCKOCTH MpsIMBbIE, PACXOASTCS WM MapajulefibHbl. PUCYHOK B 3TOM CMBICIIE OY€Hb
MOMOTaeT NOHUMaHHMIO.

CymecTByeT MHOXKECTBO pa3HBIX, HO OSKBHBAJICHTHBIX Jpyr Ipyry (opMyIupoBOK IoOCTyJaTa
napasuiensHocTd. OiHa 0COOEHHO HAMIATHO AEMOHCTPUPYET TO, UTO MOCTYJIAT TOBOPUT HaM O IPOCTPAHCTBE!

Ecnu ecmo npsivas u e nedcawas Ha Hetl MOUKA, Mo yepes 3my mouKy MONCHO NPOGeCmU 0OHY U
MOALKO 00HY npsmyio (6 motl dce NI0CKOCMuU), NAPALIeIbHYI0 OAHHOU.

[TocTynaTt napanaeabHOCTH MOKET OBITh HAPYILEH B BYX CIIy4asX: HECYILECTBOBAHHE NapajIeIbHbIX MPSIMbIX
BOOOIIIE WIIHM CyILECTBOBaHUE OoJiee 4eM OJIHOI JIMHUM, NIPOBEICHHON uepe3 JaHHYI0 TOUKY HMapaulebHO JaHHOM
HPSIMOM.

Hapucyiite Ha 6ymare npsiMmyro, ocTaBbTe T/ie-HUOYAb BHE ee TOUKy. Kak Ha Baill B3rJIsiT — BO3MOXHO JIH, YTO
MPOBECTH HHU OJHOW MapajyieIbHON JHHHM 4Yepe3 dTy TOYKy He yjaacTtcsa? A Oonblle OAHOH — BO3MOXHO?
OnuchIBaeT JIM MOCTYJAT MapajuieibHOCTH Haml Mup? BooOpasuma M reoMeTpus, B KOTOPOH 3TOT MOCTYJAT
MOYKHO HApYIIWTh — W TPH 3TOM OCTaThCS B IMpelesiax MaTeMaTHYecKoro cMbIcia? J[Ba mociielHMX BOMpoca B
KOHIIE KOHI[OB IMOJBEIHN HAC K PEBOJIOIMH MBIILJIEHUA: TIEPBBIA — B HAIMX MPECTaBICHUAX 0 Becenennoil, BTopoit
— B TMIOHUMAaHWU TIpUPOIEl U cMmbicia MaremaTuku. Ho 2000 mer moapsin HU B OMHOW OONACTH YEIIOBEYECKOTO
3HAHUS MPAKTHYECKU HE CYIIECTBOBAJIO MPEJCTABIICHUS O0Jiee OOIISTTPUHSATOTO, YeM «(pakT», 3a()UKCHPOBAHHBIN B
noctynare EBkina: ects 0JlHa M TOJIBKO OJIHA TIapajuiebHast mpsiMasl.

I'napa 6. KpacaBuna, 6M01M0TeKa U KOHeIl IMBHJIN3AI[HH

EBknun — nepBblil BEIMKHIM MaTeMaTUK B JUIMHHOW U, YBbI, OOpEUEHHOMN Yepene aleKCaHAPUICKUX YYEHBIX.
Makenonsine 98 — rpekn, oOWTaBIIME Ha ceBepe KOHTMHEHTATbHOH I'permu, — B 352 Tomy 10 H.>. Hadalu
HOKOpEHHE M OO0bEIMHEHUE SIIMHCKUX 3eMenb nox BiacThio Pummmnna |l Makenonckoro. Iocne pasrpomuoro
nopaxxeHus: apuHckue Biuacturenu B 338 romy 10 H. 3. MOANUCATM MUpP Ha ycioBusaxX Dununma, (akTHYecKH
OTKA3aBIIUCh OT HE3aBUCHUMOCTH TIPEYECKHX TIOpoxoB-rocynapcrs. Bcecero nBa roma cmycrs, nocemas
o(uIKaNbHYIO LIEPEMOHHNIO, Ha KOTOPOH OblIa npejacTaBieHa ctaTyss ununmna B o6pasze HoBoro 6ora Onaumiia, cam
Ouunm maji KepTBOW NapIIMBOI KaJpOBOH MOJUTHKH: €r0 yOMII OJIMH U3 TenoxpaHurteneil. Ero cein Anexcanap —
KOTOpbIN Benukuii, — nBaanaTH get oTpoay, NpUHAI Opa3abl IpaBiIeHHUs.

AJlekcaHAp BBICOKO LIEHWJ 3HAaHUS — BO3MOXKHO, Omarojmapsi nubepadbHOMY OOpa3OBaHHIO, B KOTOPOM
TEOMETPUSI UTpaja BaXXHYIO poJib. OH € MOYTEHUEM OTHOCWICA K UYKECTPAHHBIM KyJbTypaM, 4ETO HEJb3sl CKa3aTh
0 €ro OTHOUIEHWHM K HX HE3aBHCHUMOCTH. Bckope oH mokopun octanbHyro I'penuto, Eruner m bimxanii Boctok
BIUIOTh 10 MHauu. AnekcaHap NOANEP>KUBAJl MEXKYJIbTYpHOE OOIIEHHE U CMEILIaHHbIe OpaKH, U caM KEHUIICS Ha
nepcusinke. IlocunrtaB, 4TO OJHOrO JMYHOIO IMPHUMEPA HEJOCTATOYHO, OH IIOBEJE] M BCEM MaKEJOHCKUM

BEJTbMOKAM TOXKE B3STh B JKEHBI 110 IEPCUICKOI skeHIHHeD 9,

B 332 romy 40 H.3. BIIEHTpe CBOM HMIEpUU AJEKCAHIpP B3sJCS CTPOUTh POCKOIIHYIO CTOJNULY —
Anexcanaputo. B atom oTHomennn ummeparop Obul Yontom JlucHeem CBOEro BpeMEHH. €My MPEICTaBIsIIACH
THIATENIBHO <«CIJITAHUPOBAHHAS» METPOINOJMs, LUEHTP KYyJIbTYphl, TOPTOBIM U ympasieHus. [laxe mnpoekTupys
OynpBapbl AJIeKCaHAPHH, UMIEPAaTOp CIOBHO OBI JieJa MaTEMaTHYEeCKOEe 3asiBICHUE. €r0 apXUTEKTOp YCTPOMII U3
HUX CETKYy, YTO CaMo MO0 cebe 3aHATHOE MPEABOCXMIIECHNE T€OMETPHH KOOPIMHAT, KOTOPYI0 HE M300peTyT eme
BOCEMHA/1L1aTh BEKOB.

AnexcaHIp CKOHYAJICS OT HEBEIOMOI'O HEAyra uepe3 JAEBATh JIET MOCJe Havajla CTPOUTENhCTBA — U 10 TOTO,
KaK BO3BEJICHHE BEJIMKOr0 ropoja 3aBepuiniock. Mimmepus ero pacnanack, HO AJIEKCaHAPHUIO BCE-TaKH TOCTPOUIIH.
I'eomerpust roponma oka3anach BIIOJHE OJArONMPHUATHOW: OH CTajl IIEHTPOM TPEYECKOW MaTeMaTUKd, HAyKd W
¢wiocopun nocae TOro, Kak MakeIOHCKUM BOEHAa4aJbHUK IO MMeHHU IItonmemel moamsi moja ceOst erumneTrcKuit
kpaii umnepun Anekcannpa. CeiH [Itonmemes, m3oOperarenpbHO HasBaHHBINM [ITomemeewm I, korma mpumuio ero

58 H. G. Wells, The Outline of History (New York: Garden City Books, 1949), crp. 345-375. JIunuto Bpemenu cm.: Jerome Burne, ed., Chronicle of the World  (London: Longman
Chronicle, 1989), crp. 144-147.

59 Russell, crp. 220.
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BpeMsI TIPaBUTh, TOCTPOMII B AJIEKCAaHAPUU TPOMAJIHYIO OMOIMOTEKY W My3ei. TepMuH «My3eil» BO3HHK OTTOTO,
YTO 3Ty MOCTPOHKY MOCBATHJIA CEMH My3aM, HO IO CYTH 3TO OBLI HCCICIOBATEILCKUM HWHCTHTYT, TEPBOE
rOCyJapCTBEHHOE HAYYHOE YUPESIKICHUE B MHUPE.

Hacnennuku Iltomemess 1eHMIM KHATH W JOOBIBAJIM WX JOBOJBHO WHTEpPECHBIM criocoOoM. IlTonemett I,
noxkenaB cebe mepeBon Berxoro 3aBera Ha rpedyeckuid, «3akaszay» 3Ty pabory, B3sB B mwieH /0 eBpeickux
IPaMOTEEB M TIOCETMB WX B Kelbix Ha ocTpoBe Papoc. [Iromemeii Il Hammcanm BceM MHPOBBIM BIIaJbIkaM W

TOIPOCHIT OIOIKHTh €My KHHIH, TOC/Ie 4ero pemmi ux He Bo3spamarsb0. B urore Takoii arpeccHBHbIA METON
(dhopmupoBanusi OMOIMOTEUHBIX (OHJIOB OKa3aJcsl MPOJYKTHBHBIM: B OMONMOTEKE AJIEKCAaHAPUH HACUUTHIBAIOCH
or 200 000 mo 500 000 cBUTKOB — B 3aBUCHUMOCTH OT TOTO, Yh€H WCTOPHH BEpHTh, — W OHMONMOTEKa cTaja
XPaHWIUILEM NPAKTHYECKU BCETO MUPOBOI'0 3HAHMUS.

My3eii u OubiaMoTeKka caenany AJIEKCAaHAPUIO HEMPEB30HIEHHBIM HHTEIUICKTYaJbHBIM IIEHTPOM IUIAHETHI,
MECTOM, I/ie BeJMyaiiiiue yueHsle ObIBIIeH nMIepuu AJIeKCaHIpa 3ydald FreOMETPHIO M CBOMCTBA MPOCTPAHCTBA.

Ecnu 651 sxypuan «Hosoctu Coenunennbix IltaTos n Mupa»91 pacmmpun cBoit 0630p akazemuueckux By30B Ha
BCIO MICTOPHIO 4eJoBe4ecTBa, AJeKCaHpHs oOckakanra Obl B TOHKe 3a repBoe mMecto u KemOpmmx HeroToHa, u
[errunren ['aycca u [IpuncTon DifHmiTeiHa. ByKBallbHO BCe BENMKHE MPEYSCKUE MBICIUTEIN-MATEMATHKH T10CIIE
EBKknmna Tpyauiauch B 3TOM HEBOOOpazuMoi 6ubimoTteke.

B 212 romy 10 H.>. TIaBHBI OubmMoTekaph Anexcamapuu Opartocden Kupenckuii 62 | uenosek,
MIPEOIOJIEBIINI 32 BCIO JKU3Hb He 00Jiee HECKOJIBKUX COTEH MUJb, EPBBIM B UCTOPUU paccuuTasl 00XBaT 3eMIIu.
OTH pacyersl MOTPSICIM €ro COTpak[aaH, TOKa3aB, CKOJb Malyl0 YacTh HAled IUTaHeTHl 3Hajla B T TOPHI
nuBwiIM3anus. Kymnipl, NepBOOTKpBIBATENN U MPOBUILBI, BEPOSATHO, MEUTATEIBHO PAa3MbIIISUIM O TOM, €CTh JIU
pasyMHasi KH3Hb 10 Ty CTOpPOHY OKeaHa. [lomBHT COBpPEMEHHOCTH, COTOCTaBUMBIA II0 Macmradam ¢
3paToc(PeHOBCKUM, — MEPBBIM OOHAPYXKUTh, uTO BceneHHast He orpaHuumMBaercs npenenamu Hamed CoaHeuHOH
CHCTEMBI.

OpatocheHy o3apeHHe HacUET HaIIEH MIIaHETHl AaJIOCh 0€3 BCAKUX AabHUX cTpaHcTBUU. Kak n y DiHIITEHHA,
y HEro MoJy4YHIOCh MPUMEHUTh TEOMETPHUI0. DpaTtoceH 3aMeTHI1, 4TO B MojIeHb B ropojae Cuene (HbiHE AcyaH)

BO BpEMsl JICTHETO COJHIIECTOSIHUS MAJKa, BOTKHYTas B 3eMJIIO, He oTOpackiBaeT Tern03. Jlns Dpatocdena 3to
O3Hayayo, yTo MaJika, BOTKHYTas B 3€MJIIO, OKa3blBajach INapajielibHa COJHEYHbIM JydaMm. Ecnu mpenctaBuTh
3emiTio B BUJE OKPYXKHOCTH M HApPHCOBATh MPSIMYIO M3 IIEHTPA Yepe3 TOYKY Ha MOBEPXHOCTH, MPEACTABISIONLYIO
CueHe, 1 fanee B IPOCTPAHCTBO, OHA OKAXKETCs TOXKE MapasliebHON JydyaM cojiHIa. Tenepb ABUHEMCS 110 IPSIMOi
Ha MoBepxHOCTU 3emiu mpodb 3 Cuene — B AJekcaHApuio. TaM BHOBb HapuCyeM JIMHHUIO, MPOBEJIECHHYIO W3
HeHTpa 3eMiM 4Yepe3 TOUYKy-AJeKCaHIpuio. DJTa JIMHUS YK€ He OyneT mapajulenbHa JiydyaM COJIHIIA — OHa
NePECceKaeT uX Mo HEKOTOPBIM YIJIOM, OTTOTO U MOSIBJIAETCS BUIUMAs TEHb.

Oparocdeny A BBIYUCICHUS YaCTH 3eMHOU OKPYKHOCTH — apku Mexay CueHe u Aynekcanapuei — XBaTuio
JUIMHBl TE€HM OT MAaJKH, BOTKHYTOH B AJjekcaHapuu, M TeopeMbl U3 «Hauam» o nuHUM, nepecekarolieil JBe
napasuienbHbIe psiMbie. OH 00HAPYXKHII, UTO 3TA AyTa COCTABIISACT OAHY MATHUACCATYIO OT JITMHBI 00XBaTa 3eMITH.

[lonTsiHyB K femy, BepOSTHO, IMEPBOrO B HCTOPUM HAyYHOI'O AaCCUCTEHTAa, OpaToC(eH HaHsI HEKOro
OE3BIMSIHHOTO TPaKJaHWHA, YTOOBI TOT MPOIIENT TMEUIKOM OT OJHOTO Tropoja K JAPYroMy M 3aMepHil pacCTOSHUE.
HansaTblil cyObeKT NpUiIekHO TO0JIOKHII, YTO OHO cocTaBiisgeT npuMepHo 500 Muib. YMHOXUB 3TO pacCTOSHUE Ha
50, DOpatocthen onpemermmn ooxBat 3emsm B 250 000 Mump — ¢ 9YETHIPEXMPOLEHTHOW IMOTPENIHOCTHIO, a 3TO
(aHTaCTHYECKH TOYHBIM pe3ynabTaT, 3a KOTOpBIH eMmy Obl HaBepHska gamun HoOeneBckyio mpeMmuio, a ero
0e3bIMAHHOMY XOJIOKY, OBITh MOXKET, — IOCTOSIHHYIO CTaBKy B OMOIMOTEKE.

OparocdeH okazajcs He eIMHCTBEHHBIM aJIeKCaHIPUNULIEM CBOETO BPEMEHHU, KTO BHEC 3HAUMTENIbHBIN BKJIaJl B
noHMMaHue wmupa. ActpoHoM Apucrapx Camocckuil, Takke TpyAHMBIIMiIicS B AJIEKCaHAPUM, HPUMEHUI
TeHUAITLHBIN, XOTh M JOBOJIBHO 3aTEHIIMBBIA METOM, OOBEIUHHUBIIMNA TPUTOHOMETPHUIO W MPOCTEHBKYIO MOEIH
HeOec, I pacyeTa BIIOJHE OCMBICIICHHON MPHOIM3UTENLHOW BeMMUMHBI JIyHBI M paccTosiHus 1m0 Hee. Eme pa3
MOTYEPKHEM: y TPEKOB BOSHHKJIIO HOBOE IpeICTaBIeHHe 00 NX MecTe Bo BeeneHHOM.

Eme onna 3HaMeHMTOCTh, pUBIeUeHHas Asexkcanipuelt, — Apxumen. Pogusmuce B Cupakysax, ropoje Ha
octpoBe CHumiusa, Apxumes Inpuexanl B ANEKCaHIPHIO YYUTHCS B BEJIMKOM IIKOJIE MaTeMaTWKoB. Mbl, OBITh
MOXeET, U HE 3HaeM, KeM ObL1 TOT I'eHHH, 4TO BIEpBbIE OOTOUMI KaMEHb WJIH JEPEBO 10 OKpYIiod (opMbl U

60 Adunsne onomxunu Ironemero Il rparonennsie manyckpuntsl EBpunuaa, Ocxuna u Copokna. XoTh OH UX M HE BEPHYII, EMY XBATUIIO IIEAPOCTH OTAATh CAEIaHHbIE UM KOMHH.
I'pek, ckopee Bcero, He CIHUIIKOM yauBminch. Onu 3ampocunu ¢ ITromemest 1 (1 ocraBunu ce6e) nemnoe cocrosuue. Cm.: Will Durant, The Life of Greece (New York: Simon &
Schuster, 1966), ctp. 601.

61 «U.S. News & World Report» (¢ 1933) — ameprKkaHCKuii HOBOCTHOMW KypHasl. B mocimemHne rofsl cTal 0COOEHHO M3BECTEH CBOCH CHCTEMON PAaHKMPOBAHMS U CKETOIHBIM
ordeTam 00 AMCPHUKAHCKHUX KOJUIC/DKAX, YHUBEPCUTETAX, HMIKOJIAX U MEAUIIMHCKUX LIEHTPaX. — pr\fl nep.

62 T'eomerpust ero pacdyeros oObsicaena B: Morris Kline, Mathematics and the Physical World (New York: Dover Publications, 1981), crp. 6-7.

63 BriTyer HeckoMbKo pasHBIX BapHaHTOB 3Toii HeTopnd. COTNIACHO HEKOTOPEIM, DpaTocd)eH 3aMedacT OTCYTCTBHE TEHH, VIS B KONOJeI, U OpeaelsieT paccTosHue 1o CHeHa 1o
pacckazaM CTpaHHUKOB. Bepcusi, npusenennas 3ziech, ecth B: Carl Sagan, Cosmos (New York: Ballantine Books, 1981), crp. 6-7. [Ha pyc. s3.: K. Caran, Kocmoc, CIT6: Amdopa,
2008, niep. A. Cepreesa. — I[Ipum. nep. |
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TOPA3Myl M3yMJICHHBIX 3€BaK ABICHHEM TEPBOTO KOJIECA, HO MbI TOUHO 3HaeMO4, KTo OTKpBLI IpHHIMI phryara:
Apxumen. OH, KpoMe TOT0, OTKPBUI IPUHIUITB THAPOCTATUKH U MHOTO Pa3HOTO NPUBHEC B (DU3UKY M HH)KEHEPHOE
Jen0. MaTeMaTUKy OH MOJHSUI Ha TaKyl BBICOTY, BbIIIE KOTOPOW 0€3 MHCTPYMEHTApHs CUMBOJIBHOM anreopsl U
AHAJINTHYECKON TeOMEeTpUH 3a0paThcs ObLIO HEBO3MOXKHO €I11€ OKOJIO BOCEMHA/IIIATH BEKOB.

OpHO M3 JOCTHXKEHUI ApXuMela B MaTeMaTUKE — JOBEICHUE 10 COBEPIICHCTBA METOJOB MaTaHAJIM3a, HE
CIIMIIKOM JaJeKUX OT mpetokeHHbIX HpiotoHOM un JlelOuumem. C y4eToM OTCYTCTBHS KapTE€3MaHCKOM
T€OMETPHH 3TO JOCTHKEHUE CMOTPUTCS elie 0oJiee BreyaTstomuM. [ TaBHOi mo6enoii, o1ep>KaHHON C TOMOIIBIO
ero Meroja, caM ApXHMMel CUHMTal OmpelencHue odbema cepbl, BIUCAHHOH B muiamHAp (T. €. cdepsl, pamuyc
KOTOPOH paBeH paJaiycy U BBICOTE IMJIMHIAPA), — OH PAaBEH JABYM TPETSAM O0BbEMa 3TOr0 IHMIMHIpA. APXUMEI TaK

TOPIAIICS 3THM OTKphITHeMOD, uTo moTpeGoBan Briceub H300paKEHNE apa B MINHIPE HA CBOEM HAATPOOHUH.

Korna pumnsne 3axparuiau Cupakysbl, ApxuMeny OblIo ceMmpaecsT nsaTh. OH ObUT YOUT PUMCKUM COJJIATOM,
KOTJ1a M3y4Jajl pUCYHOK, BEIUCPUCHHBIN Ha mecke. Ha ero Haarpobue Hanecnn n3o0paskeHue, 0 KOTOPOM OH IPOCHIL.
Cmyctst 6onee cotTHH JieT puMcKkuii oparop Lutepon nocernn Cupakyssl U Hamen 3aXOpoHeHne Apxumesa psaoM
C BOpOTaMH B TOpoJ. 3a0poImieHHas MOTWIa 3apociia KOJMOYKOW H BepeckoM. LlumepoH pacmopsauics
BOCCTaHOBHUTH MOTUJIY. ¥YBbI, HBIHE €€ yXKe HE HalTu.

U acTpoHOMES B AJIEKCAH/IPHH TOXE JOCTUIIA MHKa pa3euTusoO: Bo Il Beke 10 H. 3. — crapannsmu ['nimapxa,
a Bo Il Bexe H. 3. — Knmaaus [Itonemes (He poacTBenHuKa 1apsi). ['mnmapx HaOmronan Hebeca TpUALATH MSTh JIET,
CJIOXHJI CBOW HAOIIOJICHUS C JaHHBIMH BaBUJIOHSH U pa3paboran mojenb COMTHEYHON CHCTEMBI, COTTIACHO KOTOPOi
MATh U3BECTHBIX ToryIa Tutanet, ConHile u JIyHa ABUTanKCh Mo o0Ied KpyroBoi opoute Bokpyr 3emun. Emy Tak
JIOBKO yJanock onucath japrkenue Connna u JIyHbI, Kak 3TO BUAHO € 3eMIIH, YTO OH MOT MPeACKa3bIBaTh JIYHHbBIC
3aTMEHHUSI C TOYHOCTBIO 0 Hapbl 4acoB. lITojemell yCOBEpIIEHCTBOBAI M PACHIMPWI 3THU PE3yJbTaThl B KHHUIE
«AnpMarecT», ocymiecTBUB MeuTy [lnmaToHa maTe panvoHanIbHOE OOBSICHEHWE JBMIKCHUIO HEOECHBIX TEll, M OHa
ObLTa TJIAaBHBIM aCTPOHOMHYECKHUM TPYAOM BILIOTH 10 Komepruka.

ITonemeii TakKe HAMKCAT KHUTY 10J HazBaHHeM «['eorpadus»07, koTopas onmchiBaza 3eMHOE MHPO3/IAHHE.
Kaprorpadus — npeamer kpaiiHe MaTeMaTUYHBINA, TTOCKOJBKY KapThl — IJIOCKHE, 3eMJII — MOUYTH cdepuyeckas, a
chepy HeNp3s ONMUCATh MPH TOMOIIM IUIOCKOCTH, COXpPaHWB IPH 3TOM TOYHBIMH M PACCTOSIHUS, W YTJIBL
«"eorpadus» — Hauano cepbe3HOl KapTorpaduu.

Ko Il Bexy H. 3. 3HAUHMTEIBHO Pa3BUJIMCh M MAaTeMaTHKa, U (U3MKa, U KapTorpadus, u WHmKeHepHOe neno. K
TOMY BpPEMEHHU MBI yXK€ 3HaJId, YTO MaTepus COCTOUT M3 HEJEIMMBIX KYCOYKOB IOJ] Ha3BaHHEM amomvl. MBI
M300penu JIOTUKY W J0Ka3aTelbCTBO, TEOMETPUI0 M TPUTOHOMETPHUIO, a TaKKe€ HEKOTOPYIO Pa3HOBUIHOCTh
MaraHanu3a. B acTpoHOMHU U HayKe O MPOCTPAHCTBE MbI BIAJENHM 3HAHHWEM, YTO MHUP OYEHb CTap U YTO MBI
obutaeM Ha mape. Mbl gake pacroyiaraiii pazMepaMu 3Toro mapa. Mbl Hayand MOHMMATh CBOE MECTO BO
BcenenHoii. Mbl M3roTOBUIIMCH ABUraThes qanbliue. Ceifyac-To Mbl 3Hae€M, YTO €CTh U APYTUe€ COJHEUYHbBIE CUCTEMBI
— BCEro-TO B JIECSITKAX CBETOBBIX JieT OT Hac. [Ipoanuck 30moTol Bek 6e3 3aMHHOK, MBI, OBITh MOXKET, YXKe MOCaln
OBI K HIM HCCIICIOBATENIbCKIE KOpadiu. MoxeT, MBI Obl Oka3anuch Ha JIyne B 969-m, a ve B 1969-M roxy. Moxer,
Mbl OBl TIOHSJIM O TPOCTPAHCTBE W JKM3HM TO, YTO y HAC celyac W B TOJIOBE He yKiajsiBaercs. OIHaKo
00CTOSITENBCTBA CIIOKHUITUCH TaK, YTO POTPECC, HAYATBIA TPEKaMH, 3aJiepiKajcs Ha ThICSYCIICTHE.

He uckmioueHo, 4To 0 MpUYMHAX CPEIHEBEKOBOT'O MHTEIEKTYAILHOTO 3aKaTa HalMcaHo OOJbIlIe CIIOB, YeM
ObUTO B CBUTKAxX AJsiekcanapuiickoir Oubmmorexu. [Ipoctoro orBera Het. Junactus [ItonemeeB mpunnia B yHnamaok
3a JBa Beka N0 pokaeHus Xpucra. [Iromemeii Xl mepeman mapcTBoBaHWE ChIHY M JI0YEPH, YHACIIEIOBABIIMM
BJIACTh TIOCJIe CMEPTH IpaBuTens B 51 roay 10 H. 3. B 49 rogy 1o H. 3. €ro ChIH yCTPOWII 3ar0BOP MIPOTHB CECTPHIIBI
1 mpubpan Bcro BiacTh K pykam. CecTpuiia e B cama Obljla HE MpOMax — Halla crmoco0 A00paThes 0 caMOTro
PHMCKOTO MMIIEpaTopa U MOMPOCHTh O TIOMOIIHU (B Te BpeMeHa, XO0Th (JopMaabHO U HE 3aBUCS OT Puma, uMrepus
[ITonemeeB yxe Haxoawiach MOJ pUMCKUM rocrojactBom). C aroro Hauancs pomadH Kieomatpsl ¢ FOmmem
e3apem. B urore Kneonarpa 3asBuina, 4yro cooupaercss poauth Lle3apro cbiHa. Pumckuil uMnepaTop — MOIIHBIN
COIO3HHK ETHIITSHAM, OJTHAKO ATOT ajbsHC ObUT 0OpedeH — BMecTe ¢ camuM Llezapem. Ilocie Toro, kak nBaanaTth
TPHU PUMCKHX CEHATOPa Halallil Ha CBOEro UMIIEpaTopa 1 3aK0JIOJIH ero Bo BpeMs MapToBckux uj 44 roaa 1o H. 3.,
BHy4YaThIl tieMsaHHUK [le3aps, OxrtaBuan, nogunaun Pumy u Anekcauapuro, u Erurmer.

[Tockonpky Pum 3aBoeBan ['penuto, puMisiHe MOTYYUIN JOCTYI K MUHTEIJIEKTYaIbHOMY JOCTOSHHUIO TPEKOB.
HacnemHuky rpedeckux Tpaauiuii TOKOPHIH OONBIIYIO YaCTh MUPA M CTOJKHYJIMCH CO MHOTMMH TEXHUYECKHUMH H
WHXEHEPHBIMU TPYAHOCTSIMH, OJHAKO HMX HMIIEPATOPbl HE MOJAEPKMBAIA MATEMAaTHKy TaK, Kak 3TO JAeNaliu
Anexcanap nmu [ltonemelt Erunerckuit, u muBHiIn3anms UX HE MPOU3BEIa HA CBET HU OJHOTO MaTEMaTHYECKOTO

64 Kline, Mathematical Thought, ctp. 106.
65 Morris Kline, Mathematics in Western Culture (London: Oxford University Press, 1953), ctp. 66.
66 Kline, Mathematical Thought, crp. 158-159.

67 0630p pador [Tronemes cm.: John Noble Wilford, The Mapmakers (New York: Vintage Books, 1981), crp. 25-33.
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renust MmacmtaboB [Mudaropa, EBkimna wim Apxuvena. 3a 1100 ner ux npaBnenus — ¢ 750 rona 10 H. 3. — UCTOpHUS
HE TIOMHHUT HH OJHOW JOKAa3aHHOW PUMJITHAMU TEOPEMBI W HH OJHOTO0 MaTeMaTHka. /[is rpexoB ompexaenceHue
paccTosHMI OBUIO MaTeMaTHYeCKOW 3ajadell C y4acTHEM PaBHBIX M IOJOOHBIX TPEYTrOJbHUKOB, Mapajjiakca U

reomerpun. B puMckux yqe6HI/H<ax68 B CJIOBECHO C(OPMYITUPOBAHHON 3ajaue OT YUTATENS TPeOOBAIOCH HANTH
METOJ| OTPECIICHUS] IUPHUHBI PEKH, K020a Opyeou bepee 3anam epacom. <«Bpar» — MoHSATHE, Ybs MOJIE3HOCTHh B
MaTeMaTHKe JOBOJILHO CIIOPHA, 3aTO OHO — KJIIFOYEBOE JIJIsl PUMCKON MaHEepPhbl MBIIILICHUSI.

B alctpakTHOl MaremaTtnke pUMIISIHE HE pa3OHMpaiuch — M ropawinch 3TuM. Llumepon ckazam: «['pexu
JIep>Kajii TEOMETPOB B BhicouaiieM rnodere. [loromy u 6osee Bcero pa3Buiiv OHH MaTeMaTtuky. Ho Mbl monoxxumu
MpeJiea STOMY HCKYCCTBY €0 T0JIb30H B H3MEPEHUU U cueTe». BeposITHO, 0 pUMIISHAX MOXKHO OBLIO OBl CKa3aTh:
«PumiisiHe nep>kany BOWHOB B BhIcodaiiiieMm modere. [loToMy Ooliee Bcero pa3Buiy OHU HACHIIME M MapojepCTBO.
Ho MBI monoxuimu ipeaest 3ToMy UCKYCCTBY €T0 TOJIB30U B TIOKOPEHUH MHUPa».

Henp3s ckazaTh, 4TOo puUMIsiHE HEe ObuM oOpa3zoBaHbl. bbumn. OHM jgake NMUcanW Ha JATBIHK BCSKUE
TEXHUYECKHE METOJUYKH, HO T€ OBUIM HCKOBEPKAaHHBIMH pabOTaMH, OJOIDKCHHBIMH Y TpekoB. K mpumepy,
TJIaBHBIM MepeBoAurK EBKMAA Ha NIAThIHB, PUMCKHUI CEHATOp U3 MOUTeHHOM ceMbu AHuIUN Manmuii CeBepuH

Boommiib9 — coero pona penaktop «Puneps Jlaimkect» pumckux BpemeH. boammii pazoun pabotel EBkiuaa Ha
YacTH, CO3MaB HEKOTOPBIH KOHCHEKT Ui CTYASHTOB, TOTOBSIIMXCSA K TeCTaM C BapuaHTaMH OTBeTOoB. Ha
COBPEMEHHOM JKaproHe MOXHO ObLIO ObI Ha3BaTh ATOT TpyA «EBkmuA ans “d9aliHUKOB”» WM PEKIAMHPOBATH 10
teneBuzopy ¢ momnuceio «3BOHUTE 1-800-AOKAXU-KA», HO BO BpemeHa bosmus 310 OBITa BIOJHE
aBTOpUTETHas padorTa.

Boonmii mpuBOmMI MG ONpEACTCHUS W TEOPEMBI H, TOXO0XE, CYUHTA AaNlpPOKCUMAIIMH TOYHBIMHU
pesyabratamu. M 910 emie nBeTouku. B HEKOTOPHIX Cilyyasix OH HOMPOCTY JIANAN OMUOKA — BOT TJ€ SIrOJKU-TO. 32
niepeBUpaHne uael rpekoB bosuus He cekii, He paclHHANM, HE KIJIH Ha KOCTPE W BOOOIIEC HE MOABEPraivd HU
OJTHOMY M3 MOMYJIAPHBIX HaKa3aHUH, MpUMEHIBIINXCA K yMHUKaM B Cpennue Beka. Ero nmajgenue mpousornuio u3-3a
YBIICUCHUS TIONMUTUKOW. B 524 Tomy emy oTpyOMIIH TOJIOBY 32 «3aroBOpIIMYECKUE CBs3M» ¢ Boctounoii Pumckoit
umnepueil. Jlyarie 6p MOPTHUII MAaTEMaTHKY.

Eme onHa noka3zaTenbHas B CBOEM I'OJOBOTSAIICTBE KHUTA TOrO Mepuoja Obula HamyucaHa ObIBAJIBIM KYIILIOM U3
AnekcaHapuu. «3emisl, — MHCal STOT PHUMJSIHHH, — Iulockas. HeoOutaemass ee ob0macte umeeT Qopmy
NpSIMOYTOJIBHUKA, JUIMHHAs CTOpPOHa KOTOPOTrO BJBOE JJIMHHEE ero KopoTkoi... Ha ceBepe pasmemiaercs
KOHHYECKOTO BH/Ia TOPa, BOKPYT KOTOPOH BpaIAlOTCs comHIe  nyHa». Ero kuura «Topographia Christiana» 70
ObLTa OCHOBaHA HE Ha JIOTMKE M HaOmoaeHnH, a Ha [lucanmu. BuanMo, HUYEro Tak 4THBO, CTOAMTCS TIOJMCTATH,
NOTATMBAsi BKYCHOE, HACBILIIEHHOE CBUHIIOM puUMcKoe BHHO: «Tonorpagus» 6buta 6ectcemepoM ax ao Xl Beka,
MOKY/Ia CaM¥ PUMJISTHE HE CTaJIH UCTOPUEH.

TocyeHUM BEIMKMM yIEHBIM, pab0TaBIINM B ANeKcaHapHiickoil 6ubmmoreke, okasanach I'umnatus /1, nepsas
BEJIMKAs JKEHIMHA-YYCSHBIH, Ybe UMs COXpaHmiIa s Hac uctopus. OHa poaunack B Anekcanapuu okoso 370 roga
H. . B CEMb€ 3HaMEHHTOro Maremaruka u ¢uinocopa Teona. Teon Belyumsn noub marematuke. OHa crana ero
OMmKaMIIMM COTPYAHUKOM M B KOHIIE KOHIIOB TOJIHOCTBIO 3aTMmia ero. OQuH U3 ee y4yeHHKoB Jlamackwuii, co
BpPEMEHEM TNPEBPATUBIIUICS B €€ CypOBOTO KpUTHKA, Imucall 0 Heil: «OHa mo HaType cBoed ObLIa M3OLIpEeHHEH 1
TaJlaHTJIMBEH OTIa cBoero». Ee cynpba u ee Oolee MMpoOKoe 3HAYEHHE J0JT0 00CYKAATUCh MHOKECTBOM BEIIMKHUX

Bpose Bonprepa mmi Dnpapaa [u66oHa B «MicTopun ynanka u pa3pyuieHus Pumckoit nvmepun» /2,

Ha py6exe V Beka Anekcanipus ObUla OJHUM M3 BeIMYAHIINX OIUIOTOB XpUCTHAHCTBA. M3-3a 3TOrO MEX)Iy
rocygapctBoM M llepkoBbro mpoucxoauia HellyroyHas OopbOa. B Te BpemeHna AnekcaHapus Iepexuia
MHO)KECTBO OOIIECTBEHHBIX OECTIOPSAKOB M KOHQIMKTOB MEXIy XpPHUCTHAaHAMH W HEXpUCTHAHAMH BpOJE
IpEUeCKUX HEOIIaTOHMKOB U myzaeeB. B 391 romy xpucThaHckas Tonma BopBajlach B OMOIMOTEKY M COXKIUIA
OOJIBIITYIO €€ YacTh.

15 oxts6ps 412 rona’3 ymep xpuctnanckuii apxuenuckon Anekcasapun. EMy HacleIoBaI ero MieMsSHHHK
no uMeHu Kupuii, KOTOpPOro 4acTto ONMUCHIBAIOT KakK CyOBEKTa KaIHOTO IO BJIACTH M B LIEJIIOM HEMPUSTHOTO.
CBeTCKyI0 BJIAaCTh B TOT TEPHOA TPENCTABISLT HEKTO MO0 MMeHH OpecT — mpedekT AJCKCaHAPHH W CBETCKUH
Biajbika Erunta B 412—415 ropax.

68 Kline, Mathematics in Western Culture , crp. 86.
69 Kline, Mathematical Thought, cp. 201.
70 Kline, Mathematics in Western Culture , ctp. 89.

71 Hcropuro I'mmatunm cm.: Maria Dzielska, Hypatia of Alexandria , trans. F. Lyra (Cambridge, MA: Harvard University Press, 1995). Cwm. Taioke: Kramer, crp. 61-65, u Russell, ctp.
367-369.

72 Edward Gibbon, The Decline and Fall of the Roman Empire (London: 1898), crp. 109-110. [Ha pyc. s3.: DuBapn ['u660H, «Mcropus yhanka W paspymeHds Pumckoi
numrepun», B 7 T., M.: Hayka, 2006, nep. B. Heenomckoro. — IIpum. nep .]
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lumatust cunrana ceds WHTEIUIEKTyanpHON Hacieauuueil [lnatona u [Mudaropa — HUKaK He XPHUCTHAHCKOM
nepkBu. HekoTopele yTBEpkKIalT, YTO OHA Jake y4dmiach B AQuHAX, TZie yI0CTOMWJIACh JIABPOBOTO BEHKA, a UM
Harpaxaajay Jy4lux a(MHCKUX YYEHHKOB; IO BO3BpallleHHH B AJslekcaHapHio ['nnaTus HageBasia 3TOT BEHOK MpU
BCSIKOM TOsiBJIIEHNH Ha myOsuke. Cyns mo BCceMy, 9TO OHA Hamucalla BaKHbIE KOMMEHTApUH K JIBYM 3HAMEHUTHIM
rpedeckuM Tpyaam — «Apudmeruke» Jnodanra u «KoHnueckum ceueHusIM» AMOJUIOHUS; 3TH pabOThl YUTAIOT U
TTOHBIHE.

O T'unmatuM Tak)ke TOBOPWIIM, YTO ObLIa OHA KpacaBULEl M BINEYATIAIONIMM OpaToOpoM; OHA 4YHUTaja

MHOTOITIOTHBIE OTKPBITEIE NeKiuu o Ilnatone u Apucrorene. Jamackuii mucan’4, 4To «Bech TOpo MPEKIOHSIICS
npes Helo U OOTOTBOPHI ee». B KOHIe KaXKA0To JTHS OHAa YCa)KMBajach B KOJNIECHUILY U OTIPABIISAIACH B AKaJAEMUIO
— B POCKOIIHO YKpAIlIEHHYIO 3ajy JIEKIIUH, TJIe B TOIBECHBIX JIaMIIaxX KypHJIMCh OJIarOBOHHbBIE Macia, a FpOMa/IHbIN
Kymos ObIT pacmucaH I'PEYeCKUM XYAOKHUKOM. ['mmatus B OenbIX OJESTHUAX M HEM3MEHHOM JIaBPOBOM BEHKE
BCTaBaJjla nepes MyOJauKoW M 3a4apoBBIBajIa €€ CBOMM I'pedecKMM KpacHopeuneM. K Hel crekanuch yuyeHMKH 3
Puma, Adun u apyrux Bemmkux ropoaoB Mmmepun. [loceman ee nekuun u pumckuii mpedext Opecr.

Opect noapyxwuiics ¢ I'unatueit u cran ee HanepcHUKOM. OHU 4acTO BCTPEYAINCh U OOCYKJAJIM HE TOJIBKO €€
JIEKIIUH, HO U Jiefla TOPOJCKON W IMOJMTHUYECKOW BaXXHOCTH. DTO W cienano ee coro3nunerd Opecta B 6opbde
Kupumnom. Kupuiny ona, BUAMMO, MpEACTaBIsIach (PUIYpOHl yrposkalomiel: ee YUYeHHKH 3aHHMAalld BBICOKHE
MOCTHI M B AJIGKCaHIpHWH, W BHE €e. | MmaTmm XBaTallo CMENIOCTH TPOA0JDKATH JIGKIWH, XOTs Kupmmn u ero
MIPUCTICIIHUKA PACIyCKalIl CIYyXH O TOM, YTO OHA BeJbMa, BIAJCIONIAs YEPHON Marmei, 1 HaBOAUT Ha TOPOXKaH
CaTaHUHCKUE Yaphl.

EcTp HeckonmbKO BepcHii TOro, 4TO MPOW3ONILIO Jajiee, W OOJIBIIMHCTBO W3 HUX HE MPOTUBOPEUUT APYT

apyry /9. OnHaxe! yTpoM, Bo BpeMs Bemukoro mocra 415 rona I'unartis B30LLIa HA KOJECHHILY — 110 HEKOTOPHIM
CBEICHHSIM, DPSIIOM CO CBOMM JIOMOM, a IO HEKOTOPBIM — Ha yJIMIE N0 jAopore K AoMmy. Heckoimbko coTeH
KupunoBsix MpUXBOCTHEH — XPUCTHAHCKMX MOHAXOB M3 HEKOI'O MOHACTBHIPS B IMYCThIHE — HAOPOCHIIUCH Ha Hee,
30 M MOTALWIM B LIEpKOBb. B LiepkBU ee pa3fenu jporoja M o00Apanu ¢ Hee IUIOTh TO JIM 3a0CTPEHHOM
yepenuuen, To Ju NIMHAHBIMU 4depenkamu. Ilocie dyero mopBaiu ee Ha KyCKM M COXIJIM OcTaHKd. COriiacHo
OJIHOMY CBUJIETENBCTBY, YACTH €€ TeJla pa30pocaiy Mo BceMy ropoy.

Bce paborsr ['unatnn yanaroxxmmm. Bekope Ta jke ydacTh MOCTHIIAa M OCTaTKU OnOmmoreku. OpecT MOKuHYIT
AneKkcaHJpuIo — OBITH MOXKET, €0 0TO3BAJH, U 10 HCTOPUUYECKUM JOKYMEHTaM O HeM 0ojiee HUYEro He U3BECTHO.
Crneayroiue UMNepckue YMHOBHMKH Hajenuian Kupuiia BiacThio, KOTOPOW OH Tak aikai. BmocnenctBuu ero
KaHOHU3HUPOBAJIU.

Ilo OLEHKaM HEJABHMX MCTOPHYECKMX HCCJIENOBaHMi1/0, HA OIHOrO 3HAMEHHTOrO MATEMATHKA B MCTOPHH
YeJI0BeUeCTBa NMPHUXOAMUTCS TPH MHUIMOHA denoBek. HbIHe HccienoBaTenbCckue TPyAbl HIMPOKO AOCTYIHBI I10
BceMy mupy. B IV Beke, korjna CBUTKM KpPONOTIMBO KOMHPOBAJIM BPYYHYIO NMPUMHUTHUBHBIMU OPYIUSIMHU MHUCHMA,
MOTEpsl TAKOTO MPOM3BEICHUS O3Ha4ana, YTO TPyHd, B HEW 3aKioueHHBIH, nomagan B KpacHyro kHury. Mbl He
MOYEM IPEeJICTABUTh, KAaKUE BEIMKUE COKPOBHUIIIA BaBUIOHCKON U IPeYecKOi MaTeMaTUKU ObUIN yTEPSHbI HaBCera
B moxxape Oubmmoreku, conepkasmeii O6osee 200 000 cButkoB. Ho MBI TOWHO 3HaeMm, 4To B OMOMHOTEKE
conepxanock 6onee cotHu nbec Cooxna, U3 KOTOPBIX A0 HAIIMX THEW AOTAHYJIO JMIIL ceMb. ['umatus Obuia
BOIIJIOIEHUEM IPEUecKOl HayKH U panpoHanm3Ma. C ee cMepThIO HACTYINUIIA THOENb TPeYeCKOil KyIbTypHl.

C nanmenuem Puma (okono 476 roma H.3.) EBpome nocTanuch OrpOMHBIE KaMEHHBIE Xpambl, TEaTpbl H
OCOOHSIKHM, COBPEMEHHBIC TOpPOJCKHE YIOOCTBa THIIA YJIMYHOTO OCBEIICHUS, NPOTOYHOH Tropsdeil BOXBI H

KaHAIH3aI{K, HO OYEHb MaJIo 4ero u3 gocTikennit yma. K 800 roay’ ! coxpaummuch Muib (pparMeHThbl epeBosa
EBxnunoBbix «Havan» Ha naTeiHb. BricanHbie B moa00pKy 0030pHBIX TEKCTOB, OHU COAEPKAIN TOJIBKO (hopMyJIbl,
KaK I0MaJI0 IPUMEHEHHBIE OKPYIJICHHUsI U HUKaKUX IOIBITOK BBIBOJOB. I'peueckas Tpaauius abcTparupoBaHus U
JI0Ka3aTenbCcTBa, Ka3aloch, yTepsHa HaBcernaa. bimcrarenbHas mcnamckas UMBWIM3aLMS TpolBeTana, a EBpoma
CKaThlBajach B TIJYOOKYI0 HHTEIUICKTYaJbHYIO TIPOMACTh. JTOT TMEPUOJ EBPONEHCKOW HMCTOPHH TIOTYUHI
COOTBETCTBYIOIIee Ha3BaHUE. TeMHBIE BeKa.

Ho Bce xe rpedeckyto Mblciab Bockpecwsu. HTepec k kHuram Bpoje «Tomnorpadguu» yssil, a padotel boaus
ObUTM 3aMEHEHBl TepeBojamMH TMoTouHe. B mepuon mosmuero CpemHeBekoBbsi rpymma ¢(uiocodoB cosnaia
IPOCTPAHCTBO MBICIH, B KOTOpPOW mporBeranu Benukue mareMaTuku XVIseka — ®depma, Jlei6uu, HproToH.
OnvH W3 TakWX MBICIHUTENEH OKaszalics B IICHTPE CIEAYIOIIEH PEBOJIONUH T'€OMETPUM M HAIIEro IMOHUMAaHUS
npocTtpanctBa. ms emy Pene [lekapr.

74 Dzielska, ctp. 90.
75 Dzielska, ctp. 93-94.
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77 David Lindberg, ed., Science in the Middle Ages (Chicago: University of Chicago Press, 1978), crp. 149.
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Yacrs |1. UcTopusn dexkaprta

[0e b1 Haxooumecs?
Kax mamemamuxu omxpuvliu npocmobie npuHyunbl 2papuros QyHKyull u KOoOpouHam, 4mo npueeio
K 9NOXANbHOMY HPOPbIGY 6 punocoguu u Hayxe.

I'naBa 7. PeBoJrionus MeCTONMOJIOKEHUS

OTkyna BaM M3BECTHO, r€ Bbl HaxoauTech? [IOHSB, UTO CyIIECTBYeT MPOCTPAHCTBO KaK TaKOBOE, CIIEAOM
3a7aTh 3TOT BONPOC — €CTECTBEHHEE BCero. MOKeT moka3aTh Csl, 4TO OTBET — 3a Kaprorpadueii, Haykoi o KapTax.
Ho xaprorpadus — nub Havano. [loanuHHas Teopust onpeaeseHns MECTOIOJIOKEHHSI BEIET K MOHATUAM ropaszio

riay6oxe mpoctoro yraepxaenus «Kanmaszy’8 — s keampare F3».

OmnpeneneHne MeCTONOJIOKEHUS HE CBOJUTCS K HA3BaHMIO HaceJIeHHOro myHkra. IIpeacrasbre, uTo sMuccap
Jpyrol IUIAaHEThI IPU3EMIIIETCS Y HAC — 3aK0e TOLIEE CYLIECTBO, I0JI0BA Iy3bIPEM, CaM ABIIUT KHCIOPOAOM, HY
WJIN KOCMATBIH, TOX0XKUI Ha 00€3bIHYy CYOBEKT, IPEANOYNTAIOMINI OKcH I a30Ta. [loxemnail Mbl 00IIaTHCS, HaILIEMy
rocTIO He nomernan Obl cioBapb. Ho xBatut nmu sToro? Ecim Bamie mpencraBieHHe O KayeCTBEHHOM OOLICHUU
cBoauTCs K 0OMeHy perumkamu Bpone «S Tapzan, Tel [IkeiiH», clloOBapeM MOXKHO OTPAHUYUTBCS, OJHAKO IS
o0MeHa MeXraJJakTHUeCKMMH HJIeSIMU MPUILIOCh Obl BBIyYMTh I'paMMaTHKy OOOMX SI3bIKOB. B mMarematuke Toxe
€CThb CBOM CJIOBapb — CUCTEMa HAMMEHOBAHUI TOYEK HA IJIOCKOCTH, B NPOCTPAHCTBE WIIM HA IIape, HO JTO JIMIIb
Hauyaso. IlofnMHHAsE MOIIb TEOPUH MECTOINOJOXKEHHUS — B CIIOCOOHOCTH COOTHOCHUThH Pa3HbIC MECTOINOJIOKEHHUS,
OyTM MEXIy HUMHM M HX (OpMBI, a TaKKe B3aUMOJEHCTBOBATH C HHMMHU IPU TOMOILM YPABHEHHH, T. €.
B 00BEIMHEHNH T€OMETPUH U aIreOphI.

HblHe, Kak TOBOPHTCS B OJHOM CTApOM yd4eGHHKE 10 3TOMY TpeaMery’d, «ydaleMmycs B HAlle BPeMs STH
NpUEMBl JAIOTCS MpaKTH4Yecku Oe3 ycwiuii». TpyaHo mpenctaBuTh cebe, A0 Kakux ele Oosee rpaHIuOo3HBIX
TEOpH ToxyManuch Obl BelIHMKHE acTpoHOMBI-¢u3uku Kerutep m ['anmuneit, Binameil oHM mpueMaMu T€OMETPHH
KOOpJIMHAT, HO UM HIPHUILIOCh 00XOAUThCSA 0e3 HUX. A BOT YK€ pacrosaras 3TUM 3HAaHUEM, MX IOCJIEI0BATEINH,
Heroton u JlelOHwMII, co3many MaTeMaTHYECKU aHaIu3 U COBPEeMEeHHYIO (u3nKy. Eciau Obl reoMeTpus U anreb pa
MPOAOJIKUIIN CYLIECTBOBAaTh MOPO3Hb, MajJ0 KaKue JOCTHKEHHS COBPEMEHHOW (M3UKU U MHKEHEPUM CTajau Obl
BO3MOYKHBI.

[TonoOHO peBOMIOLIMK JOKA3aTENbCTBA, MEpBas BeXa Ha IMyTH PEBOJIIOLMU MecTa — U300peTeHHe KapT —
BO3HMKJIA €II€ B JOrpeYecKkre BpeMeHa. M XOTh TIpedyecKkre TeHWM BIOXKWINCH B 3TOT NPEIMET, KOHEI
[UBWIIM3ALMN OCTaBUJI €r0 HE3aBEepIICHHBIM, HO CHJIAa 3TOTO 3HAaHUs YK€ oKazaiach Ha cBoOoje. Cremyromum
[IaroM B TOM K€ HaIpPaBJICHUU CTaJI0 U300peTeHre rpadudeckoro mpeacTaBieHus] GYHKIUH, HO OHO CIIYYHIIOCh
JUIIb C BO3POXKICHUEM HHTEIUIEKTYalbHOM TpaaulMM, Iocie «TeMHoro» CpelHeBeKOBbi. B wurore ymum
HOCJIeTHUE BEJIMKHE IPeYecKne MaTeMAaTUKU U KapTorpadsl, U 3Ta peBOIIOLNS OTCTajla Ha AECATOK BEKOB.

I'nasa 8. Hponcxome}me IMHPOTHI X 10JITOTHI

Kto HMCHHO, KOrjga 1 3a4€M HadCpTall ICPBYIO KapTy, HAM HEBCIOMO. OpnHako Mbl 3HAacM, 4TO HCKOTOPBLIC U3

nepBbIX m3BecTHBIX HaM KapTS0 GbimM CO3MaHBI M3 TeX ke COOOPaKEHHId, MO KOTOPHIM ErHNTSHE H300peIH
TEOMETPHI0. DTU KapThl — MpocThie rmHsAHbIe Tabmmaku 2300 TogoB 10 H. 3. — coaepk alii He Tonorpadudeckue
JIETEH/IbI WJIM PEJIMTHO3HBIE OPHAMEHTHI, a 3amucu O Hajorax Ha coOctBeHHOcTh. K 2000 romy mo H. 3. KapThl
3eMENTbHBIX BJIAJICHHUI OTMCHIBAIM TPAHUIIBI YTOAMA, IEPEIHUCISITN X X035€B M ObLTH BIIOJIHE PaCIPOCTPAHEHBI U B
Erunre, u B BaBunone. MoxxeM mnpeacTaBUTh ceOe YBEUIAHHYIO JPAaroleHHOCTSIMH MECOIIOTAMCKYIO JaMy, C
HEKOTOPBIM TPYAOM YIEPKUBAIOIIYIO B PyKax 3JJOPOBEHHYIO TNIMHSHYIO TaOJIMUKY; OHA THIKAeT B HEKYIO TOYKY Ha
Hell ¥ TOP)KECTBEHHO MPOM3HOCHT HAapacIeB CJIOBA JAPEBHETrO si3bIKa: «BbIOOp MecTa peraer Bee».

Yewm Gosbiie XpaOperoB OTHPaBIBIIOCH B CTPAHCTBHUS 32 CEMb MOPEH, TeM OCTpee CTaHOBHIIACh MOTPEOHOCTH B
KapTax — ¢ ropa3no Oomee HacymHoW nenpto. CoBcem HemaBHo, B 1915 romy, xorma cymHo capa DpHecTa
[lexnToHa, «DHABIOPEHC», OKA3aJIOCh B JICASHOM IUICHY U MOTEPIIENO KPYIICHUE CPEAH aHTApKTHUYECKOH 3UMBI,
BETTMYANIIEH OMAacHOCTHIO JJIsl KOMaH bl cTainu He BeTphl B 200 Muib/d4ac U HE TeMIIepaTypbl, OIyCKaBIIUECS JI0
—70°C, a HEBO3MOXKHOCTh HAaWTH JOpory Haszan. M Tak ObUIO BCIO MCTOPHIO HYEJIOBEYECTBA: TJaBHAs 3alada
MoperIaBaTesel U MepBOIPOXO/IIEB B OTKPHITOM OKEaHe — HE TOTepAThCs. J[omycTuM, Bbl OTKIOHIINCH OT Kypca

8 T'opon u pexa B mrate Muyuran, CIIA. - Ilpum. nep.
79 william Gondin, Advanced Algebra and Calculus Made Simple (New York: Doubleday & Co., 1959), crp. 11.

80 1pa MpPEKpacHbIX pacckasa 06 ucropuu coznanmst kapt cm.: Wilford and Norman Thrower, Maps and Civilization (Chicago: University of Chicago Press, 1996).
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W HE pacrojaraete HUKakou mH(opMamme o ToM, TlIe HaXoauTech. THCTpyMEHTOB HaBUTAlMU Y Bac HET, a €CTh
TG MPUMUTUBHEHIIHIA MpUEeMONepeIaTInK, YToOBI 1M03BaTh Ha moMomrhs. Kak coo0muTh cracaresisiMm 0 CBOEM
MECTOIIOIOKEHUH ?

JIBe KOOpIMHATHI, ONMCHIBAIOLIME B HALLIM JHU MOJIOKEHUE HA [TOBEPXHOCTU 3€MIIM, Ha3bIBAIOTCS LIIMPOTa» U
«gonrora». IIpencraBuTh ©X MOXKHO Tak. [IOMECTUM B HAIll YMO3PUTEIbHBINA SLIUK C MHCTPYMEHTaMH TPU TOYKH,
JIB€ JIMHUU U 1map. bepem map u npeacrasisgeM ero miaBarooluM B npoctpancTse. OH, MOHATHO, CUMBOJIU3UPYET
3emiro. 3aTeM pa3MeCcTMM Ha HEM TPU TOUKU B CIEIyoLleM Mopsjake. oaHy — Ha CeBepHOM Moitoce, OJHY — B
IEHTpE, a TPEThIO — B JIFOOOM MecTe Ha MOoBepXHOCTH. [lepBoii nuHMel u3 Hamero Habopa coennHuM CeBepHBIN
IIOJIFOC M LIEHTP 3eMJIM. DTO OCh BpalIeHUs IUIaHEThl. BTOpOl NMMHKEN COeIMHUM LIEHTPAIbHYIO TOUKY U TOUKY Ha
noBepxHocTH. OHa OKaXeTCsl I0J] HEKOTOPHIM YIJIOM K OCH 3eMJIM. DTOT Yroj, HEe3aBHCHMO OT CHoco0a
0003HaYEHHMS, OTIPEJIENIIeT BAIy IIHUPOTY.

Ucxonnas uaes mMpoThl MpHIIa HA YM aHTUYHOMY METEOPOJIOTY MO0 MMEHU ApHcTOoTeNnb. V3yunB BiIUsHHE
MECTOIIOJIOKEHHsT Ha 3eMile Ha KJIMMAT B JaHHOM TOYKe, OH NPEUIONKWI IONEIUTh 3€MHOM IIap Ha IATh
KJIMMaTUYECKUX 30H MUCXOs U3 UX MOJIOKEHHUsS] OTHOCUTENIBLHO CEBEPa U Fora. TH 30HbI CO BPEMEHEM BKIIIOUMIIN B
KapThl U NPOBEIM MEXAY HUMH JIMHUU NOCTOSHHBIX IIKUPOT. Teopus ApucToTens Mpenrnoyiaraer, YTo MIHPOTY
MOYKHO OIIPEICNIUTh, XOTh U MPUOIU3UTEIHHO, HCXOS U3 KIIMMAaTa MECTHOCTH: XOJIOJTHEE BCETO Ha MOJIOCAX, a 9YeM
Ommke K IKBaToOpy, Tem Teriee. SIcHoe aeno, B HekoTopbsle MTHU B CTOKroidbMe MOXKET OBITh Teriiee, 4eM B
Bapcenone, a 3Ha4uT, 3TOT METOA HE CIMIIKOM MPAKTUYEH — €CIIU TOJIBKO HE TOpYaTh IOJOJITY Ha OJHOM MECTE,
Habmroas 3a morofou. Jlydmie onpenensiTs MUPOTy, OPHEHTHPYSCH 1O 3Be3naM. [Ipoie Bcero 3To aenarts, Haias
3BE3/Y, PACIIOJIOKEHHYIO BIOJNb Oocu 3emid. M Takas 3Be3ga B CEBEPHOM INOJYLIapUU €CTh, HA3bIBA€TCsl OHA
«[TomapHas».

TonsipHast 3Be31a MomspHoit 6bu1a He Beeraa8l — semmHas och o oTHOMICHHTO K 3Be3/1aM He 3a(pHKCHPOBAHA HA
oxHoM Mecte. OHa Mpeneccupyer, OMUChIBas y3Kuili koHyc npumepHo 3a 26 000 mer. B HEKOTOpBIX BEIHMKHX
nmupamuax [Ipesrero Erunra ecth mpoxo/isl, BEICTPOSHHBIE BJIOJb JIMHUH, TIPOXoasAIIel depe3 anbdy [IpakoHa: Bo
BpPEMEHA MOCTPONKH MHUPAMUJ MOJSIPHONW ObLTa MMEHHO 3Ta 3Be3na. JIpeBHMM TpekaM OKa3ajioCch TpyIHEE. UM
HACTOSIIEH MOJIIPHON 3Be3/1bI ObLTO He BHaTh. Beero yepes 10 000 et ceBepHYrO MONSAPHYIO 3BE3Ty HAOI0IATh
OyzieT 0YeHb MPOCTO: €10 cTaHeT Bera, sipyaiiiiias 3Be3/1a CEBEpHOTO Heba.

Ecnu ecTh BO3MOXKHOCTh BHJIETh OJTHOBpPEMEHHO [lONIIpHYIO 3BE3/y W JIMHUIO FOPU30HTA HA CEBEpe, MpocTast
TeOMETPHS TIOKA3bIBAET, YTO YroJ MEXKIY JMHUIMHU OT Bac 10 IToNspHO# 3Be3/bI M OT Bac J0 TOPH30HTA U €CTh
NpUOTH3UTEILHOE 3HAYCHUE IITUPOTBI.

[Tpubnu3uTEIFHOE OHO OTTOTO, YTO MpEAIoIaraeT pasmenienue [lonsapHoi 3Be3/6I TOYHO BJIOIb OCH 3eMIIH U
YTO paguyc 3eMIH IPeHeOpEeKUMO MaJl IO CPABHEHHUIO C PACCTOSHHEM JI0 ATOH 3Be3/Ibl; 00a 3TUX MPUOIHKEHUS

TOHBI, OJHAKO He MaeaabHo TouHbl. B 1700 ro;:[y82 Ncaak HeloToH n300pen cekcTaHT — npuodop, o0neryaromuii
MIPOIIECC BBHIYUCIICHHS IIUPOTHI ITUM CIIOCOOOM. 3a0 Ty IMBIIUIICS MyTEIIECTBEHHUK MOT, TEM HE MEHee, IPUMEHUTh
U CTapUHHBIA METOJI, C/IeNaB yIIoMep U3 JIByX HaJlOK.

Jonroty onpenenuts TpyaHee. JlobaBuM K HalleMy HHCTPYMEHTAPHIO elie oaHy cdepy — ropaso OObIIIyIo,
yem 3emis, ¢ 3emuseil B kadectBe sapa. Ha stoit cdepe BooOpasum 3Be3nHyro kapty. Ecim Ob1 3emmst He
Bpallaiack, I0ATOTY MOXKHO OBUIO OBl H3MEPSATH, COOTHOCACH C 3TOM KapTol. OHAaKO BpalieHHe 3eMiIn TPUBOIUT
K TOMY, 4YTO 3Be3[Has KapTa, BHIMMas BaM, 4Yepe3 MTHOBEHHE CTaHET KapTOW, BHIUMON BalleMy COCEIy,
pacmojoXeHHOMY 4yTh 3anajHee Bac. ['0BOpsi COBCEM TOYHO, KOJIb CKOpO 3emilsi coBepiaeT obopot B 360° 3a 24
yaca, HaOroaTenb 3amnaaHee Bac Ha 15° yBuaut To ske He0o, 4TO M BbI, OyKBaibHO yepe3 yac. Ha sxBaTope 3Ta
pasnuna coorserctByeT npumepHo 1000 mune. CpaBHeHHe ABYX (DOTOCHHMKOB 3BE3J, CAETAHHBIX HA OIHOM
MIMpOTe, HO 0e3 yKa3zaHWs BPEMEHH ChEMKH, HUYETO He cooOIaeT o Bamied monrore. HampoTwB, ecinm cpaBHUTH
CHHMMKH, CAETaHHbIE HA OJHOM LIMPOTE U B OJHO BpeMsi HOYHM, MOKHO ONPEACIUTh Pa3HUILy B qoirotax. Ho mis
ATOTO HY)KHBI Yachl.

Ax 1o XVIII Beka He cylecTBOBAIO YacoB, CIIOCOOHBIX BBIIEPKUBATH JBIKEHHE, TEMIIEpaTypHbIE Mepernaibl
Y COJICHBIA BIIQKHBIA BO3IYyX, HENMPEMEHHbIC Ha MOPCKUX CylaX, U MPH 3TOM HITH TaK TOYHO, YTOOBI IO HUM B
0e30pe’KHOM OKeaHe MOKHO OBUIO OMpeAeNisTh AONTOTY. YIOBIETBOPHTH TpeOOBaHHME K TOYHOCTH OKa3aloCh

HEMPOCTO: ONIMOKA BCEro B TPH CEKYHIBIOS B JIGHb 3a MIECTHHENETLHOE MyTEMIECTBHE COOTBETCTBYET ONIHOKE B
OIpeNIeNIEHNH T0AroThl Oosee yeM Ha noarpagyca. [lo XIX Beka, k ToMy ke, CyLIECTBOBAJIO MHOKECTBO Pa3HBIX

cucTeM ompeeneHus 1orotsl. Hakower B okTsi6pe 1884 roma84 ynanock 10roBopuThest 06 0AHOM MEPUIMAHE Ha

81 Resnikoff and Wells, ctp. 86-89.
82 Cornacto HEKOTOPBIM HCTOUHHKAM — B 1699-M, 0[HAKO MOCKOIbKY H300peTeHHe He ObIITO OTyOIMKOBAHO CPa3y, TOUHYIO ATy YCTAHOBUTD 3aTPYAHHTEIBHO. — [Ipum. nep.
83 Dava Sobel, Longitude (New York: Penguin Books, 1995), ctp. 59.

84 Wwilford, crp. 220-221.
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BEChb MHUD, HA3HAYUTH €r0 «HYJIEBOW» JONTOTOH M OT HEro OTCYMTHIBATh Pa3HUIly. JTOT TJABHBIM MepHuanaH
npoxoauT uepe3 Koponesckyro obceparoputo B I'puHBHYe, Hemoaaneky ot JIoHaoHa.

Ilepasg Benukas kapra Mupa, JOCTaBIIasgcd HaM OT TIpPEKOB, OblIa cocTaBileHa YydyeHukoM Paineca
Amnakcumanapom npumepHo B 550-x romax 1o H. 3. Ero xapra nemmna mup Ha aBe yacté — EBpory u Asuro. Ha
kapTe AHakcuMaHzapa Asus Bkitoyana B ce0s CeepHyto Adpuky. K 330 roay a0 H. 3. TpekH Aake HAaHOCHIU
KapThl HA HEKOTOpbIE CBOM MOHETHI; Ha OAHON BHUJIHO BO3BBIIICHHOCTH, MOATOMY €€ MPHUHITO CUHUTATh «IIEPBOI
W3BECTHOM B UCTOPHH (PU3HUYECKOI KapTo penbeda MECTHOCTHU.

[Mudaropeiinpl, B10OABOK K CBOMM SMHYECKUM OTKPBITHSAM, ITOXOKE, MEPBBIMH MPEAOI0KIIN, 9TO 3eMJIs
umeet opmy chepbl. ITO MpeACcTaBICHUE, KOHEYHO, COBEPIIEHHO HEOOX0AUMO JUIsl TOYHOTO COCTaBJIEHHUS KapT U,
K CYacTblo, OOpeso MOIIHYIO0 MOANEpKKy B juie [lmatona m Apucrorens — eme A0 TOro, Kak OparocheH
Oonee-MeHee 0Ka3al 3TOT (PAKT, MPUMEHUB C(HEpPUUYECKYI0 MOJENb IIAHEThl Ul PacyeTOB JUIMHBI OKPYXHOCTU
3emnu. [locnme Toro xak ApUCTOTENh MPEIOKHI JEIUTh MUP Ha KIMMATHYECKHE 30HBI, [ Wmmapx mgomymancs
pa3doWTh WX Ha paBHbIC MHTEPBAbI, JA00aBHB JIMHUU «CEBEp — FOT» TMOJ NpsMbIMH yriamu. K mosBiIcHHIO
[TTonemes, mpumepHO uepe3 MATh BeKoB nociie IlnaToHa u ApucToTens U YeThIpe CTOJNETHs Mocie DpaTtocdeHa,
3TUM JIMHUSAM JAJTH UIMEHA KITUPOTa» U «IOJTOTa».

B «['eorpadum» [Ironemes, moxosxe, MPUMEHEH METOJ, CXOXKHHA CO CTepeorpapuuecKoi MpoeKIuei 3eMin Ha
IJIOCKYK0 TIOBEPXHOCTh. [l ompeneneHus MecTononokeHnid Iltonmemedl mpHMEHWI MHMPOTY W JAOITOTY Kak
KoopauHaThl. OH MPUCBOWII MX KaXKIOMY MecTy Ha 3emie, Kakue Obutd emy Torna miBecTHsl, — utoro 8000. B
KHUTE TaK)X€ COAEP)KaJINCh PEKOMEHIAIMU 10 COCTaBICHUIO KapT. «['eorpadus» Ha COTHHU JIET CTaja TJIaBHBIM
UCTOYHHUKOM KapTorpaduueckoil nuapopmanuu. Kaprorpadus, kak ¥ reoMeTpusi, U3rOTOBUIACH UATH Jajblle — K
coBpemeHHOCTH. Ho, Kak u reoMeTpust, HUKaKoro pa3Butusi B PuMcKkyro 3moxy He moixy4dmia.

PumnsiHe cocTaBisud KapThl, HO, KaK U B CIy4ae ¢ T€OMETPUEH, COCPEIOTOUNBAIINCH Ha BPAXKECKUX BOMCKaX
3a PeKOil — UX YCHJIMS OKA3aJIMCh HAIeJICHbl HCKIIOUUTEIBHO HA PELIeHHe MParMaTHYeCKUX, a 3a4acTylo — cyry0o
BOEHHBIX 3ama4. Korma opnma Xpuctwian pasrpoMuina OuOnmmoTeky Anexcanapuu, «I'eorpadus» BMecTe cC
MaTeMaTH4YeCKUMH TpyJamMu IpekoB rucyesna. C nagenneM Puma Haganvch BpeMeHa HEBEXKECTBA IMBIIIM3ALUN — B
paBHOM cTeNeHM M B 4YACTU ONPEAETCHHUs] MECTONOJIOXKEHHs, U B OTHOLIEHWH TEOPEM U CBA3EH Mexay
MIPOCTPAHCTBEHHBIMU 00BeKTaMu. ['eomeTpust U kapTorpadus B KOHIIE KOHIIOB TIEPEIKUBYT BTOPOE POXKICHUE U
OynyT TpaHcdopMUpOBaHBI HOBOI Teopueil Mecta. Ho st 3TOro Hy)KHO OBbLIIO COBEPIIMTH BO3POXKICHUE CaMO
MHTEIJIEKTYaJIbHOW TpaJuLiuy 3anafHON IUBHIIN3ALIMHL.

I'naBa 9. Hacjienue mpoKJIATHIX PUMJISIH

brmswuiics x koniy VI Bek. Benvkue Tpyabl ¥ TpaJuliy rpeKOB YTEPsHBI U 3a0bITHI; 4aChl U KOMIIAC — ITOYTH

TaK ke JaJeKko B OymyIeM, Kak Jjisl Hac — 3BE3/I0JIeT <<9HTepnpaﬁ3»85. Jlexxa B CBOMX MOCTEJSIX WIM TPSIMO Ha
TOJTy, PO’Ka OT XO0JI0/1a WIIK OOJIMBAsICh ITOTOM, IBITAsACh 3aCHYTh, OOUTATENIN TEX BpEMEH He GopMoTaiu cebe 1Mo
Hoc: «Ecim s He Bockpemry B ceOe TATY K 3HAHUSAM, ITOT MEPHUOJ] MHTEIUICKTYaJIbHOTO pacralia ¥ 3acTosi He
3aKOHYMTCS €Ie TOYTH Thicauy Jier». M Bce-Takd OJWH BEJIMKUN YEJIOBEK IPU3HABA HEOOXOAMMOCTh
JAJIBHEHINEro MOCTIKEHUS W TPSANPHHSI IIard, MPUBEIIIAE B KOHIIE KOHIIOB K BO3POXKICHUIO €BPOIEHCKON
MHTEJUICKTYaTbHON TpaIuIHH.

Ienernuecku Kapn Bemukuii, on ke Illapnemans86, moxer mokasarbcs 6emnoii Boporoit. Ero ckener mocie

CMEpTH HOMEPSIIH — KOpOJlb OKasancs mecTH QyToB YeThpeX moitMoB pocta8’, 1o Tem BpeMenaM — Benukas. Ero
oret, kotoporo Ilama Credan BozBen Ha TpoH kak kopois [lununa | B 754 romy, ObUT KOPOTBIIIKOM, A0 3TOTO
npo3siBaBmuMcs [lumaom Koporkum. Crateio Kapm momren, cyas mo Bcemy, B Mamairy, KoponeBy bepry. Ee
1OCJIe CMEPTH HHUKTO He OOMepsul, HO TMPO3BHIINEC HaMeKaeT Ha ee rabapuThl: ee 3Bamu «grand pied», T.e.
«OoTBIIIast HOTaY.

Kapn okaszancst cuiieH BO BceM: W (M3MYECKH, M MHTEIUIEKTYaIbHO, HO, YTO HaBEpPHOE, BaKHEE BCETO, — B
pa3Mepax CBOEH apMHH.

dunocodus npasieHus Kapia cBoauIach K IPUHIUIY «€CJM HAM CTE€HA MEIIAET, 3Ty CTEHY MBI CHECEM», H
OH YCIICIIHO TpUMeEHsUT ee K kapte EBpomnsl. OH pacmupui rpaHuisl @paHKCKOTO KOPOJIEBCTBA, BIOMHBIIUCH K
cocensiM — jgombapanam, GaBapuam u cakcam. OH CTan IJIaBEHCTBYIOIIEH cHiIoi EBpombl M Hacakaan pUMCKYIO
KaTOJIMYECKYI0 BEpy BCIONy, TJie Bomapsuics. Eciam Obl 3TUM Bce M OorpaHuumioch, Kapn okasancs Obl mpocTo
OYepeHbIM MOHAPXOM, KOPOTABILIUM JI0CYT 32 nokopeHueM mupa. Ho Kapn 611 mokpoBuTenem obpa3zoBaHus — Ha
maHep Auekcanapa. OH OCO3HajJ, YTO pacmojaraeT COHMOM YYWTENeH, W TPHUTIacuil BCEX H3BECTHBIX

85 Kocmmaeckuit KOpaOib U3 BCeNeHHON «3Be3aHoro myTti» (Star Trek) — amepnkaHCKOro HaydHO-(haHTACTHYIECKOro KHHO— U Teneceprana (¢ 1966), co3maHHOro CLEHAPHCTOM 1
npoxtocepom Jxurom PomnenGeppu (1921-1991). [leiictue cepuaina npoucxomut B XX gexe. — Ipum. nep.

86 Morris Bishop, The Middle Ages (Boston: Houghton Mifflin, 1987), crp. 22-30.

87 Ox. 193 em. — IIpum. nep.
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MPOCBETHUTENCH CO BCETO KOPOJIEBCTBA M M3-32 €r0 MPEJETIOB K CBOEMY IBOPY B AaxeHe, rie yupeaua J{BopIoByro
mkomy. K 3Tolf 3aree MOHapX OTHOCHIJICS CO BCEH CEpBE3HOCTHIO M KAaK-TO Jla)ke COOCTBEHHOPYYHO BBIIIOPOI
HepaJMBOroO Y4eHHKa 3a omKOKy B aTeiHu. Ham Hen3BecTHO, mopoi au Kapi cam ceOst, HO MBI 3HaeM, 4TO ObLI OH
0e3rpaMoTeH, XOTb U MPEIIPHHSI HECKOIBKO MOIMBITOK BEIYUYUTHCS MHCaTh. (B MOHATHSX TOr0 BpeMeHH TIOpKa — He
CIIUILIKOM CYpOBOE HaKa3aHHE: 3a YIOTpeOIeHHe Msca B MATHUILY Kapaid CMEPThIO. )

[Tpu Kapne nmxymieit cunoit oOpazoBaHus cTana XpUCTHAHCKAs EPKOBb, TOTpeOOBaBIIast paboTHI JISTHOHOB
IPaMOTHBIX MOHAxXO0B. [Ipy MOHACTBIPSX W XpaMaxX BO3HHKIIU IIEPKOBHBIE IIKOJIbI, & YUUTEIeH MOCTABISUIA OPACHBI
JTIOMUHUKAHIIEB, (ppaHIMCKaHIEB M Ap. B 3THX MIKONIAax pacTWIM CBSIICHHUKOB, TOTOBHJIM OOPa30BaHHYIO
ApUCTOKPAaTHIO M BOCCTaHABJIMBAIM MOYTEHHE K KJIAacCHKaM. [IMCIOB ycCa)kMBalu B apXHBBI MHOTOKPATHO
NEPENUCBIBATE MaAHYCKPHUIITEI — y‘le6HHKI/I, OHIIUKJIONICANH, aHTOJIOTINH. I[JIH YBCINYCHUSA 3(1)(1)€KTI/IBHOCTI/I 3TOro

TPyJa MOHAXHM Pa3BHIIM HOBbIH BHJI MMChMA — KAPOJTMHICKUI MHHYCKYI88, i OH MO-IpeXHeMy 0CTaeTcsi OCHOBOI
Halleld MUCbMEHHOW jaTuHUIbl. Kapn Taxke okasaics CTpalIHO aKTUBEH B 4acTH 3a00Thl O cebe: 3HaK TOro
BpPEMEHH — €ro CTpeMJIeHHE K JOoNroxutenbcTBy. s »Tux uened Kapn He crtanm mpusbiBath K cebe TOINITY
AIXUMHMKOB MJIM COOHMpaTh NpH ABOPE MEAMLIMHCKYIO aKaJeMHUI0 — OH CO37ajl HACTOSIee TEeOoJIOTHYecKoe
NPOU3BOJICTBO, PEITMTHO3HYIO (hadpuKy, MPOU3BOAALIYIO €ro 310poBbe. B ogHoM u3 monactsipeit Kapi coopan 300
MoHaxoB ¥ 100 mcanoMImumKoB, 4TO0 Te HEMPEPHIBHO MOJWINCH 3a €T0 3/I[paBHE — B TPH CMEHBI, KPYTJIIOCYTOYHO.
Bce ogno momep. B 814 rony.

Boszpoxnenne, nannunpoBannoe KapiioMm, opuruHagbHBIX HAYYHBIX TPYZOB Ipom3Beno Mano. [locine cmept
KOpOJISL TPaHMILIbI €T0 BJIAJCHUH COKAIMCh, a HACIEJHUKH HE CTaJIM IPOAOJIKATh KyJIbTYpHOro peHeccaHca. M Bce
)K€ YPOBEHb IPAaMOTHOCTH HE ymIaj HIKE TOro, uTo Obul B 3moxy a0 Kapomuuros (na camom aene, no Kapna).
LlepkoBHBIE LIKOJIBI, UM BBIIIECTOBAaHHbBIE, XOTh U HE ObUIM HE3bI0EMBIMU OACTHOHAMHU HE3aBUCHMOTO MBIIIJICHHUS,
pacrpoCTpaHWINCh, KaK OJAYBAaHUYMKH, U B KOHIIE KOHIIOB MPEBPATHWIINCH B €BPOTIEHCKNE YHHUBEPCUTETHI; TIEPBEIM,
10 CBEJCHUSAM OOJIBIIMHCTBA UCTOPHUKOB, cTanl YHuBepcuteT bomonsu — B 1088 rony. bnaromapst um EBpomna kak
WHTEJUICKTyaJ bHasT TBEPIBIHSA CMOTJIa CO BPEMEHEM BOCIPSHYTh, U B 0COOeHHOCTH — DpaHmms, KoTopas craia
HeHTpoM MmaremaTuku. Ha rpanuue Toicsiuenetuii TemHble Beka 3aBepuIIUCh. CpeHEBEKOBbEM Mbl Ha3bIBaeM
niepuo, mpoytuBIriics eme 500 neT.

Toprosneii, CTpaHCTBHSMH U KpPECTOBBIMHU MOXOJaMH E€BPOICHIIBI HAaKOHEL MO3HAKOMWIMCH C apadamu
CpenmzemMHoMophbs 1 bikaero Bocroka, ¢ Bu3anTuiiiiamn Boctounoii Pumckoit umnepun. B ¢popmare KkpecToBBIX
MOXOJIOB «3HAKOMCTBO» C €BpoIeiiliaMu ObLIO CTOJIb K€ MPUBJIEKATEIbHBIM, KaK ¢ MapcraHamMu B «BoitHe MUpoB».
U Bce xe eBpomneiipl, rpalds apaOckue 3eMIM U 0€3Kal0CTHO MOPIYsl MYCYJIbBMAaHCKUX U MYAEHCKUX HEBEPHBIX,
ankanu ¥ ux myapoctu. Ha 3amane-to maremaTtuka ¥ HayKa YBSUIM, a B MCJIAaMCKOM MHPE COXPaHHINCHh BEpHbBIE
KOIIMM MHOTHX TPEYECKHX TPYAOB, BKitodas paborel EBkimma m Iltomemes. MycynbMmaHe W WyIeH TOXe HE
CIIMIIKOM TIPOJBUHYJIHUCH B aOCTPAaKTHOM MaTreMaTHKe, OJHAKO TOOMIIMCh CEPbE3HBIX YCIIEXOB B PAaCUETHBIX
Mmeronax. HMx penuruss TpeboBana IIOHMMaHMS BpPEMEHHM U KajleHJaps, M OHM pa3BUIM BCE UIECTh
TPUTOHOMETPUYECKHX (YHKIMHA M YCOBEPIICHCTBOBAJIM aCTPOJSIONI0 — MOPTATHBHBIA MPHOOpP, MO3BOJISIOMINN
TOYHO OLIEHUBATh BBICOTY 3BE€3/Ibl WJIN TUIAHETHI.

LlepkoBb U CBETCKHE BIACTUTEIH MOICPKUBAITN YICHBIX B OXOTE 32 BPAXKECKUM 3HaHHEM — U 32 YTEPSHHBIMHU
MHTEJUIEKTya bHbIMH COKPOBHUIIIAMU T'PEKOB, XOTh B OpUTHMHAJIE, XOTh B apabckoM nepeoae. B nauane Xll Bexa
anrnmmyanud Axnenapn batckuii npuOsin B CupHIO 1MOJ BHIIOM yueHHMKa-mMaromeraHuHa. [lo3gHee oH mepeBen
«Hauana» EBknmuaa Ha naThlHb U Ha cel pa3 — ¢ JokazaTenbcTBaMu. Bek cmycts Jleonapno Iluzanckuii, oH ke
®ubonayun, npunec u3 CeBepHO APpUKH MOHIATHE HYISI M MHI0-apaOCKyI0 CHCTEMY YHCeNl, KaKOil MBI €€ 3HaeM
U TIOHBbIHE. BruBaHue rpeyeckoro 3HaHMs 3alUTaJI0 HOBBIC YHUBEPCHUTETHI.

Bce 6bu10 TOTOBO /17151 HOBOTO 30JI0TOTO BEKA IO/ CTaTh TPEUYECKOMY. DTO BESHUE HE MPOILUIO HE3aMEUEHHBIM

M coBpeMeHHHKaMi. Hexwit anrmuiickuii Monax no uMmenu Bapgonomeii miucand9: «Kak ropos AGuHBI 1peBHUX
BpEMEH OBl MaTepbl0 CBOOOAHBIX UCKYCCTB U MUCAHUH, KOJBIOENbI0 (hHUI0cO(OB U BCEX MBICIMMBIX HayK, TaK K€
u [apwx Hamumx nHel...» K coxanenunto, BMeIanuch JXuTeickne 00CTOATENbCTBA.

Marematuk DHapro Yaiin3, He Tak AaBHO (M yCHeIIHo) noka3aBumii Bemukyioo teopemy depma, 1o0HBasicCh
9TOM MoOeIbI, N30pa )KU3Hb YICHOT0-3aTBOPHUKA U THXOE Pa3MBIIUICHUE. Y a3 B3scs 3a padboTy yepe3 350 mer
nocne ®depma. 3a crompko xe jer g0 Pepma HACTYNWI MUK Pa3BUTUSl CPEAHEBEKOBOW MaTeMarTuku. JKu3Hb
CPEIHEBEKOBOro Ipodeccopa He Npeanoyarajga CEeMHHApOB C IepepblBaMH Ha Kode, aHed Oe3MATexHON
COCPEJOTOUYEHHOCTH, TNEePEMEXKAIOMIMUXCS MPOryJKaMH IO YHUBEPCUTETCKOMY TOpPOAKY WJIM  BEJIMKHUX
roCTe-MaTeMaTUKOB U MPHUSTHBIX COBMECTHBIX C HUMM Y>KUHOB B KUTaCKUX PECTOpaHYMKax MO cocencTBy. Beem
n3BecTHO, uTo EBpoma B CpemgHue Beka Ha paiickuii caj He moxoawmia. Ho eciu BBl OKazaiCh B JTyparikoM
Hay4YHO-(paHTacTHYeCKOM (puibMe, U 0€3yMHBIM yUeHBIH Kak MOnajo KpyTaHys pyJib MallMHbl BDEMEHU, MOJIUTECH
He okazatecs B XIII umu X1V Beke.

88 Jean, crp. 86-87.

89 Jean Gimpel, The Medieval Machine (New York: Penguin Books, 1976), crp. 182.
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CpenHeBEeKOBOMY MaTEMATUKY MPUXOAMUIOCh MUPUTHCS C JIETHEH kKapoi M JIEASHOM 3UMHEN CTyXeH, mocie

3aKaTa 37aHHS eBa-€Ba OTAIUIMBAINCH U mouT He ocBemamuchd0. [To yaumam Gerany oMyaBuIME CBHHBH U
pBUIMCh B OTOpocax, KpOBb 3a0MBAaEMOro CKOTa JWJIACh U3 MSCHMLKHX JIABOK, a W3 JABEpeH NTHYHUKOB JETENN
OTpyOJIeHHbIE KypHHBbIE TOJOBBL. JlMmb B OOJMBIIMX Tropojax CyllecTBoBaja KaHainu3auusa. Camoro Kkoposs
®pannuu JlrogoBuka X Kak-To OKaTUIIM CBEPXY TOMOSIMHU, COJIEP>KUMOE KOTOPBIX HE TOAUTCS AJIs yIIOMUHAHUS Ha
9TUX CTPAHHLAX.

Bboru norone! Toxxe ObUIM He B Ayxe. EBpomna B Te BpeMeHa Oka3anach Ha IIOPOre ChIPOro U XOJIOJHOTO MEPUO

Jla, ¥ HACTOJILKO OH OBbLT OTBpPATUTEINIEH, UYTO 3aCIY)KWJI Ha3BaHHE MaJIOTO nenaukosorodl. B Anbmax pa3pociuch
nennuku — Briepsbie ¢ VIII Beka. B CkannuHaBuu sesiHbIe IO IEPEKPHUTH CEBEPOATIAHTHIECKHE MOPCKHE MYTH.
OponeBanu Heypoxkau. [IpoM3BOAMTENBHOCTh CEJIBCKOIO XO3fAMCTBA CTpeMHUTENbHO nNazana. [loBcrony wapui
rojos. B AHIIMu mMpOCTONIONMHEI €1 co0aK, KOIIeK W JAPyrue HOBaTOpCcKue OJroAa, KOTOpbIe OJUH JOKYMEHT
TOrO BPEMEHU OTMHUCHIBAI KaK «HEUHUCTYIO MUILY». APHCTOKPATHS CTpajjaia CUMMETPUYHO. UM MPUXOIAIIOCH €CTh
cBoux nomajgei. EcTe ogHo omucanue roinona B PeiiHckod oOmacTH, Koria K Bucenuiiam B Maiinne, Kenbne u
CtpacOypre mpUCTaBIISIN BOWCKA: U3TOIOMABIITNECS KUTEIIH CPE3ATA U Pa3eiIbIBAI MEPTBBIX BICEILHUKORB.

B okTs0pe 1347 roma Ha ceBepo-BocToke Cunmiamu npudanui ¢ioT, npuosBmuii ¢ Boctoka. K HecuacThio
JUTSL €BPOTICUIIEB, 3TH (UIOTOBOAIBI JIOCTATOYHO BIIAJICNIA TEOMETPHEH, YTOOBl HAWTH JOPOTYy K MOpPTY. A BOT
MEIWIIMHCKOTO 3HAaHWS MM SIBHO HemocTaBayio. Bce HaxomuBmimecs Ha OopTy ObUIM MEpPTBBI WM YMHUPAIIH.
MopsKoB B3sJTM B KapaHTHH, HO KpBICHI conumi Ha Oeper, Hecs B EBpomy «uepHyro cmepth». K 1351 romy
HaceneHre EBpomnbl BEIMEPSIO MOYTH HamosioBUHY. DrnopeHTuiickuid uctopuk /xoBanHu Bumimanu nucan: «3Jta
00J1€3Hb BBI3BIBACT B3yTHS B TIaXy M MOIMBIIIKaMU, OOJSIIMIA XapKaeT KPOBbIO, a uepe3 TPU JIHS OH yXKE MEpTB...

Msorue 3emin u ropona Oe3HanexHbl. Yyma ummiach 210 »92, BuiaHn ocTaBHII HpoGeT B KOHIE OTYETa,
MJIaHUPYS BIUCATh ATy OKOHYAHUs dnuaeMnud. Kak BBISICHUIIOCH, OTIUYHBIN cioco0 MpokisicTh cebst: B 1348 romy
«4epHasi cMepTh» 3a0pana u Bumanm.

VueGHbIe 3aBeleHHSI OT BCEX ITHX HamacTeil cracamd 1ioxo 93 . YHHBEPCHTETCKHX TOpOIKOB elle He
CYLIECTBOBAJIO KaK MOHATHsS. OOBIKHOBEHHO Y YHHMBEPCHUTETa U 3/1aHUI-TO HE ObUIO. YUEHHMKH WM OOIIMHOH,
BckiamunHy. [IpermomaBatenn paboTanmd B ChEMHBIX KOMHATAaX, Ha IOCTOSUIBIX JIBOpaxX, B IEPKBSIX M Jaxe
6opnemnsax. Kak u sxuiible moMeleHus, KJ1acchl JypHO OCBELIATUCh U OTaIlNIMBAINChH. B HEKOTOPBIX yHUBEpPCUTETAX
ObBUTM TIPUHATHI, MPSIMO CKaKEM, CPEIHEBEKOBBIC MOPSAKH. CTYISHTHI IUIaTiM Tmpodeccype camu. B bomonse
CTYACHTBHI HAHUMAJIM U YBOJIbHSUIH MIPEnoaBaTeseid, mrpadoBaiy 3a IpomyleHHbIE 10 HEYBaKUTEIbHON PUYHHE
3aHATUS WJIA HECIOCOOHOCTh OTBETHTh Ha KaKOW-HHOYAb TPYIHBIH Bompoc. Eciam nekmus okas3biBajach
HEWHTEPECHOM, CIMIIKOM TSATOMOTHOH, CIMIIKOM CKOPOW HMJIM HEIOCTAaTOYHO TPOMKO MPOYUTAHHOH, mpodeccopa
MOIJIM OCBUCTATh WJIM JIaXKe 3aKuAaTh yeM-HuOynb. B yHuBepcurere Jleinuura Bo3HHKIIA HEOOXOIUMOCTh BBECTH
MIPaBUJIO, 3allpelarolee MBHIPIATh B MpenoaBareneid kamasmu. Jlumb k 1495 rony Hemenkoe 3aKOHOATENbCTBO
HE/IBYCMBICJIEHHO 3alpeTHI0O KOMY Obl TO HU ObUIO U3 YHUBEPCUTETCKOM CpeJibl OKAThIBaTh HOBUYKOB MO4OH. Bo
MHOTHX TOpPOAax CTYACHTHI Oy3WJIM W 3aJuMpain MecTHBIX xwurtenei. [1o Bceit EBporie mpemonaBaTento CyKIeHO

OBUIO HMETh JeT0 C TaKHUM MOBEICHHEM YUAIHXCs, 10 CPABHEHHIO ¢ KOTOPHIM «3Bepuuer»94 — Bueokypc
XOPOIIHUX MaHep.
Hayka Ttoro BpemeHu siBnsinia coOod COOpHYIO COJITHKY AQHTUYHOTO 3HAHMS BIIEPEMENIKY C PpEIUTHEH,

cyeBepueM M MUCTHKO#IO. PacnpocTpaneHa Gblia Bepa B uyjeca M acTpoJIoruio. Jlaxe BeIMKHE CXOIACTHI BPOJE
CB. ®oMbl AKBHMHCKOTO NPHHUMAIN 0Oe3 KPUTHKMA (aKT cymecTBOBaHHs BeabM. CHIMIMICKUN UMIIEpaTop
Opunpux |l ocnoBan B 1224 romy VYuuBepcuter Heamoms — mepBoe ydeOHOe 3aBefieHHE, YIpPaBISBIIEECS

MupsiHamu. He cBSI3aHHBIA TOKYYIMBBIM MOHATHEM 3TUkH, Opuapux mpenapancs cBoei T00BU K HayKe%, BpeMst
OT BPEMEHHU CTaBsl SKCIIEPUMEHTHl Ha JKUBBIX JHOJX. OIHAXKIBI OH YCTPOHJ JBYM «BE3YUMM» Y3HUKAM II0
OJIMHAaKOBOM 0OWIbHON Tpame3e. OIHOTO cUACTIMBYMKA OH 3aTeM OTIpaBWJ cHaTh, a BTOPOro — Ha
U3HYPUTEIbHYIO 0XOTY. ITocie 4ero BCKPbUT 000MX — MOCMOTPETh, Y KOTo Jydiie ycBomiaach nuiia. (J{uBaHHbIM
OBOIIIAaM Ha PaJI0CTh. MHUIIEBAPEHUE 0KA3aIOCh JIYUIIe Y CIIABIIIEro.)

90 Bishop, crp. 194-195.
91 Robert S. Gottfried, The Black Death (New York: The Free Press, 1983), crp. 24-29.
92 Robert S. Gottfried, crp. 53.

93 Omucanue CPE/IHEBEKOBOTO YHUBEPCUTETA M YHUBEPCUTETCKOM Ku3uu cM.. Bishop, crp. 240-244, u Mildred Prica Bjerken, Medieval Paris (Metuchen, NJ: Scarecrow Press,
1973), crp. 59-73.

94 «3Bepunen» (Animal House) — amepukarckas komeaus (1978) pex. [xona JIsuauca. — Ipum. nep.

95 Bishop, crp. 145-148.

96 Bishop, crp. 70-71.
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IpencTaBnenus o BpeMeHHM ocTtaBamuch cMyTHbIME I/ . Brmmots 10 XIV Beka HHKTO M HE 3HAN TONKOM,
KOTOpBIi ac. CBETOBOIA JICHb, TIOICJICHHBIN HA IBEHAIIIATh PABHBIX HHTEPBAJIOB — 10 X0y JBW)KCHUS COJHIIA HAJl
rOJIOBO#, — COCTOSUI M3 4YacOB, MPOTSDKEHHOCTh KOTOPBIX MEHsulach OT BpeMeH rozxa. B Jlonmowe, ma 511/2°
CEBEPHOM MIMPOTHI, TJE MEXKIY BOCXOJOM M 3aKaTOM B HIOHE TOYTH BABOE OOJbIIE BPEMEHH, YeM B Jekadpe,
CpeIHEeBEKOBBINM yac Kosebasncs Mexny 38 u 82 coBpeMeHHBIMH MUHYTaMu. [IepBbie 4achl, 0 KOTOPBIX JOMOTUHHO
W3BECTHO, YTO OHU OTOMBAJIM paBHBIC MPOMEXKYTKH BpeMeHH, MosBWIMCh He paHee 1330-x romos — B niepkBu CB.
I'otapaa B Munane. B [Tapmxe nepBbie yachl B 00IIECTBEHHOM MeCTe YCTAaHOBWIIM Ha oHOM OamrHe KoponeBckoro
nBopua Jymmbs B 1370 rogy. (OHM CylIecTBYIOT J0 CHX MOp — Ha yriny OyibBapa maro [lams u HaGepexHOM Jie
1’ Opiox.)

TexHonoruii U1 U3MEpEeHUs: KOPOTKHX BPEMEHHBIX MPOMEKYTKOB HE CYIIeCTBOBaNIO. [lepeMeHHbIe BEINUHUHBI
TUTIA CKOPOCTH MOXXHO OBIJIO OLEHHWTH JIAIIb NpUOIm3nuTensHO. DyHIaMEeHTaNbHbIE €IWHUIBI W3MEPEHUs —
HampuMep, CeKyH/Ibl — B CPEJHEBEKOBOM (puiocopuu nomananuck penko. HempepbiBHBIE KOMMYECTBa Yero Obl TO
HU OBLJIO PacCIUIBIBYATO OMHUCHIBAIACH «CTEMICHSIMI» BEJIMUMHBI — WIJIM UM MPUCBAUBAIIA CPABHUTEIBHBIC pa3MepHhl.
Hanpumep, o kakoM-HUOY/Ib CIIUTKE cepedpa MOIJIO ObITh CKa3aHO, YTO OH BECHUT, KaK TPETh OIMIAHHON KypHIIbI
WIA BIBOE OOJIbIe MBIIIH. HEyKITH0)KeCTh CHCTEMBI YCYTyOJIsSUIO M TO, YTO TJIaBHOW KHUTON CpeaHEBEKOBbS B
YacTU YMCJICHHBIX MPOIMOpIUi sBisack «Apudmeruka» bosmus, a bosumit anms ux ommcaHust IpoOsMu HE
MOJIh30BaJICs. J{JIs1 CpeHEBEKOBBIX YUEHBIX MPOIIOPIINH, OMHMCHIBABIINE KOJUYECTBA, YNCIAMHU HE SBISUTUCH, M K
HUM — B OTJINYHE OT YUCEII — HeJIb3s1 ObUIO MPUMEHSTh apH(PMETHIECKUE NEHCTBHS.

Kaprtorpadus Toxke ocTaBangach nmpuMutHBHOIIS, KapThl cpeHeBekoBoil EBpOINb! He MpenHa3HAYamNCh UL
OMHMCAHUS TOYHBIX TEOMETPUYECKMX M TMPOCTPAHCTBEHHBIX COOTHOIIEHHWH, B HUX HE COOJIIOJAINCh MpaBHIia
reOMETPHH, PaBHO KaK HE CYIIECTBOBAJIO MOHATHS O MacwmTabe. B pesynpraTte reorpaduueckue KapThl UMETU
CHMBOJINYECKHM, HCTOPUYECKUH, TEKOPATUBHBIN WU PETUTHO3HBIN CMBICIL.

DTUX MPENATCTBHIA MPOTPECCY MBICIH XBAaTHJIO OBl M TaK, HO CyHIECTBOBAJIa W HEMOCPEIACTBEHHAs MPEIOoHa!
Karonmueckasi 1epkoBb TpeOOBajga OT CPETHEBEKOBBIX YUYEHBIX OyKBaJIbHOTo Bocrpusatusi buOmmu. llepkoBb
yuuja, 4TO BCSIKas MBIIIb, BCSIKUM aHaHac, BCAKas KOMHATHas Myxa CIy)XaT BBICIIMM LensiM boxecTBeHHOro
IUIaHA, M IUIAH 3TOT MOXKHO MOCTHYb HCKIIIOYUTENBHO ¢ momouipio [lucanus. BeipaxkaTe nHble MHEHMs ObLIO
OIIaCHO.

V llepkBH CyIIECTBOBAIN BECKHE IPUUUHBI OOSATHCS BO3pokAeHU Mblciau. Ecin bubnus Hucnocnana cBblie,
3HAYUT, €€ aBTOPUTET — B OTHOLICHHUM M MHPOYCTPOMHCTBA, M MOPAIM — 3WKAETCS Ha aOCOJIIOTHOM NPHUHATUU
CBALIEHHBIX TEKCTOB. OaHako OuOielickue OmMCaHus MPUPOIbl YACTEHbKO MNPOTHBOPEUMIIN HAOJII01aeMbIM
MIPUPOJHBIM SIBJICHHSM WM MAaTEMATHYECKUM pacCykJeHusAM. Pa3BruBas yHMBepCUTETHI, LlepkoBb, cama TOro He
BeJas, I0y4acTBOBajla B YMEHBIIEHUN CBOETO BIUAHUS — B IPEACTABICHUAX U O NIPUPOLE, U O HPABCTBEHHOCTH.
Ho crosats B cTopoHe 1 HaOII0/1aTh, Kak MOJAPBIBAIOT €€ INIaBeHCTBO, L{epKoBb ToXe He cTaa.

* * *

KnroueBbiMu (urypamu Hatyppmiocopuu B MO3IHEM CPEIHEBEKOBbE OKA3aJMCh CXOJIACTHI — OCOOEHHO W3

Oxcopackoro u IMapmxckoro yauepcuterordd. OHM HCKAM rapMOHMH yMa, W30 BCEX CHJI MBITASICh IPUMUPHTE
¢usnueckue Teopun u penuruto. LleHTpanbHOW Temol ux Quiuocopum crajma He mpupoga BcenenHo#, a
«MeTa-BOMPOC» — BO3MOXHO JIM 3HaHME, AaHHOe bubimel, moay4uTs uiam OObSICHUTH C TIOMOIIBIO PACCYXKIACHUS.

IepBbIif Benukuii cxomact OOpPOJICS 3a JIOTMYECKOE PACCYXICHHE KaK METOJ BbIACHEHHsS UCTUHBI. VM ObLI
naprxanuH Xl Bexa [Ibep AGensp. Ero no3unus B cpenneBexkoBoit dpaHnun Obula ypeBaTa HEMPUSATHOCTSIMHU.
Abenspa omyursu ot Llepksu, a ero kHUTH coxri. CaMblii 3HaMeHUTHIH cxonacT CB. ®omMa AKBUHCKUN TaKke
OTCTaMBall METO/BI pa3yMa, HO BOT OH okazajcs ansi LlepkBu ymoGoBapum. AKBHHCKHIN TMOAONIET K 3HAHUIO C
no3unuii [TommaHoTro Bepyromiero — mim, ckakeM Tak, Kak 4eJIOBEK, He )KeJIaBIIui, 4TOOBI y OTHS, Pa3BeICHHOTO
Ha €ro KHUrax, I'pejiuch NepemMep3lire 3UMHEH HOYbI0 MOHaXu. AKBUHCKUI HE OTHpaBUiICS BClEJ CBOOOAHO
BEJILIUM €r0 PacCyJCHHUEM, a Haual C MPUHITHA UCTUHHOCTH KaTOJMYECKOM BEPHI U B3SJICS €€ JOKa3bIBATh.

AxBuHCKOro0 LlepkoBb NPOKIIMHATE HE CTajla, 3aTO EMY PELIUTENBHO IPOTUBOCTOSI €r0 COBPEMEHHHUK, CXOJIacT
Pomxep bokon. bakon mepBbM u3 HaTyp (uiocodoB mpuman OrpoMHOE 3HAUYEHHE DKCIEPUMEHTY. AOensipy He
MI0340POBUJIOCH JIMIIb M3-3a TOI'0, YTO OH IIOCTaBWJI pa3yM Bblule [Iucanus, a epetuk BakoH mocTaBmil MpeBbILIE
BCET0 UCTHHY, BBIBEJICHHYIO M3 HaOroIeHus 3a pusmueckum mupoM. B 1278 romy ero oTnpaBwiv B TIOppMY — Ha
yeTelpHaALaTh JeT. OH yMep BCKOpe MOCie TOro, Kak ObUT OTHYIIEH Ha CBOOOLY.

Yumesam Oxkamckuid, (pannuckanenn u3 Oxcdopaa, BIOCISICTBUHM TapIKaHUH, 3HAMEHUT TOH camoit

97 Gimpel, ctp. 147-170; Bishop, ctp. 133134
98 Wilford, crp. 41-48; Thrower, ctp. 40-45.

99 Russell, crp. 463-475. 06 Abensipe cM. Takke: Jacques LeGoff, Intellectuals in the Middle Ages, trans. Teresa Lavender Fagan (Oxford: Blackwell, 1993), crp. 35-41. [Ha pyc.
s13.: Kak Jle Todd, «Aurennexryanst B Cpennue Beka», CII0.: Usnatensckuit oM Cankr-IlerepOyprekoro rocyaapersennoro yuusepeurera, 2003, iep. A. Pyrkesuua. — [pum. nep.]
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«OpUTBOI», KOTOpas W MO CeW JEeHb aKTyalbHa i (u3ndeckoil Hayku. [lompocTy roBops, PUHIMIT OPUTBHI
Okkama CBOJUTCS K CJEIyIOIIEeMY. TEOPUH CIEIYeT CO3/aBaTh, Jeiasi KaKk MOXXHO MEHbILE JOMYLICHUM, B3SThIX C
MOTOJIKA. Y CTPYHHOM TEOpHUH, HAapHUMEp, €CTb HAMEPEHHUE CTPOrO BBIBECTH (PyHIaMEHTaJbHbIE KOHCTAHTBHI —
3apsii DJEKTPOHA, 4YUCIO (M THUM) CYIIECTBYIOIIUX <AJIEMCHTAPHBIX YACTHI» M JaXe 4YHCIO H3MEPEHHM
npocTpaHcTBa. B mpenpiaymux Teopusx Bcs 3Ta MHGOpMalus NpUHUMAIach aKCMOMATUYECKH: €€ BKIIOYald B
MOCTPOCHHUSI, @ HE BBHIBOAMIM U3 HUX. U K MaTemaTuke NMpUMEHHMa Takas 3CTETHKA: HallpUMeEp, NMPHU CO3JaHUU
reOMETPUUECKONM TEOPUH CIIEAYET ONUPATHCA HA MUHMMAJIbHO HEOOX0AMMOE KOJIMYECTBO AKCHOM.

OxkaM BBs3aJICSl B CBapy Mexny (paHmuckanckuMm opaeHoM W mamoii Moarmnom XXII u Obut OTIyd4eH OT
Iepxeu. On cOexan, noayunn npubexuie y umneparopa Jlrogosuka IV u ocen B Mionxene. Ymep B 1349-m, B
pasrap 4yyMbl.

W3 uverBepbix cxomactoB — AbGemspa, AxkBuHckoro, bsxona m Okkama — MPOHECTO TOJNBKO AKBHUHCKOTO.
Abensipa, TOMUMO OTJIY4YEHHs], €Ile U KacCTPUPOBAIIM: €ro MPEJICTaBJIeHHUS O Opake HE COBMAIH C TAKOBBIMH Y
JISLTIONTKY €T0 BO3IIIOOJICHHOH, a TOT 0Ka3aJcsi KaAHOHUKOM Katonmdeckoil epKBH.

Cxomnactsl caenany rpoMaiHbli BKJIa B MHTEUIEKTyalbHOE BO3poXkaeHue 3anaga. OJHUM U3 HACJIEIHUKOB UX

YUCHUS OKAa3aJiCsl 3araJIOUYHbIA (PpaHIly3CKUH CBAIICHHUK M3 CEJICHMUS Amremans100, momgme KanalOl, C touxu
3peHHs MaTeMaTHKH €ero paboThl OKazajauch Haubojee MHOTroOOelaoIMMU. B COBpEeMEHHBIX KHHUTax I10
aACTPOHOMHHU M MaTeMaTHKE 3TOT YeJIOBEK, CTaBIIMid enuckornoM JIn3ne, ena ynomunaercs. B cobope [lapmkckoit
boromarepu maBHO yX HE CBETAT NOMUHAIBHBIC CBEUH, 3aKa3aHHbIE ero OparoM AHpH. MecT ero mamsTu Ha 3emiie
MIOYTH HE OCTAJIOCh, HO BIIOJIHE CUMBOJIMYHO, YTO, PUOBIB Ha JIyHy, BBl CMOKETE MOCETUTh KpaTep, Ha3BaHHbIA B
ero uectb — kparep Opem.

I'naBa 10. CkpomHoe o0asinne rpaukoB

CypoBasi CHOpPOBHUCTasl >KEHIIMHA TUIBIBET B JIOJKE IO PEYHBIM IMPOTOKAM B TIYOMHE TPOIUYECKUX JIECOB
AMa30HMH — BO3BpalaeTcs JOMOHW K KPOBOXAIHBIM pbhl0aM M OpJaM MOCKHUTOB, OCTAHABJIMBAsCh B JIECHBIX
XIDKHHAX, BEJIOMBIX MAJIO KOMY, KpOME HEMHOTHX OJMHOKMX MeCTHBIX. OHa He mepconax u3 CpenHeBekoBbs. OHa
u3 Hamero Beka. Kto ona? Moxer, Bpau? Bonontep mexaynapoanoit nomomu? Her, naxke He teruo. OHa BeseT
KPEMBI, TyXH U KOCMETHKY KOMITAaHUU « DHBOH».

Tem BpeMeHeM B HbIO-HOPKCKOW TOJIOBHOM KOHTOpE €€ HayaJIbHUKU B KOCTIOMAax aHAJIU3UPYIOT XOJ CBOEH
MHUPOBOH BOMHBI C CYXOCTbIO KOYKH, IPUMEHSISI METO/IbI, N300pETEHHBIE YETIOBEKOM, O KOTOPOM, 0€3 COMHEHHUS, HU
OJIMH M3 3TUX HAYaJbHUKOB CPOJY HH pa3y He 3amaymaics. BooOpasum rpaduku, oTpakarouye eXeroaHblii pocT
npubbIeld «DWBOHA» O CETMEHTaM pPBIHKA: MEXKIYHAPOJIHBIC IMOKAa3aTeId — CHUHHM, MECTHBIE — KPAaCHBIM.
EsxeromHelii OTYET WLTIOCTPUpPYET OOHIMiA 000pOT KOMITaHWHM, O0BEMBI COBITA, MPUOBUIN OTAETHHBIX TOPTOBBIX
TOYEK; B HEM II€JIbl€ CTPAHMIIBI IPOYMX MOKAa3aTeaeH BO BCEX MBICIMMBIX BUAAX rpauKoB U AMarpamm — U tede
CTON0YATHIX, U KPYTOBBIX.

Ecnu Obl cpeHeBEKOBBI TOPropell Mokaszan KOMy-HUOYb Pe3ylbTaThl CBOEH pabOThl B TAKOM BHJIE, HA HETO
OBl BBITApalIWiIN Ti1a3a. UTo 03HAYaIOT 3TH PA3HOLBETHHIE TEOMETPUUECKHe (DPUTYpPHI, COCEICTBYIOUINE B TOM K€
JOKYMEHTE C PUMCKHMH HU(ppaMu? MakapoHbl U ChIp yKe ycrenn n3o0pect (COXpaHMIICS aHMIUMICKUI perent

XIV Beka 102) a Bor wmieio moxeHuTh uWHMcna M reomerpuueckme Gurypsl — Her. HbiHe Tpadmueckoe
MPECTaBIICHUE 3HAHWS HACTOJIBKO OOMICTTPUHATO, YTO MBI €/1Ba JIM AyMaeM O HeM KaK O MaTeMaTHUECKOM IpueMe:
Jaxxe caMblii MaTeMadoOHBIH AUPEKTOp «JHWBOHA» MOHUMAET, YTO JHMHHUS Ha rpaduke MpUObUICH, TAHYIIAsACST
BBEPX, €CTh MHOTast pagocth. Ho Kyma Obl HH TSHYNIUCH TpadUKyd — BHHU3 WIH BBEpPX, — U300pETEHHE MX CTAIO
YKM3HEHHO Ba)KHBIM ILIATOM Ha MYTH K TEOPUH MECTOIOIO0KEHHSI.

Cor03 umucen U T€OMETPUH T'PEKH MMOHMMAIIM, YBBI, HEBEPHO — aKKypaT B 3TOM MecTe (uiocodust okazaiach
noMexoi. B Hamm aHM 11000 HIKONBHUK H3y4aeT, TPyOO TOBOpS, YUCIOBOW Psi — JIMHHIO, 00ECTIEYHBAIOIIYIO
YIIOPSIOYCHHYIO CBSI3b MEXK/y TOYKAMHU Ha HEH U TOJI0KUTEILHBIMU U OTPULIATSIILHBIMU IIETIBIMU YHCIIAMHU, PAaBHO
KaK 1 MEXJly BCeMHU APOOSMH U MPOYMMHU YHUCIAMU Ha 3TOM JTMHUU. DTH «APYyrHe YUClia» — UPPaLlMOHAIbHEIE, T. €.
HE TIeTIble ¥ He IpoOH, Kak pa3 uX OTKas3ajics mpu3HaBaTh [Indarop, HO OHM TeM HE MEHee CYIECTBYIOT. YNCIoBO
psia 00s13aH BKITIOYATh B ce€0s1 M MX — 0€3 MppaIlOHAIbHBIX YMCET B HEM BOHUKHET OECKOHEUHOE MHOKECTBO JIBIP.

Ms1 yxe roBopwiy, kKak [Tudarop oTKpeLI KBajpar ¢ JJIMHOW CTOPOHBI B €IMHHILY, Y KOTOPOTO JHAroHajb
paBHa KBaJpaTHOMY KOPHIO W3 JBYX, a 3TO MppalMOHAIbHOE 4yucio. Eciau 3Ty camyro IuaroHaib OTJIOKHUTH B
YHCIIOBOM psiy OT HyJsl, JPYTrOoil ee KOHEl 0003HAYMT TOYKY, COOTBETCTBYIOUIYIO MPPAIIMOHATBHOMY YHCIY —
KBaJ[paTHOMY KOPHIO M3 JABYX. 3alpeTuB OOCYKICHHE HPPAIMOHAIBHBIX YHCET — OHH HE BIMCBHIBAIHNCH B €r0
MpeACTaBICHHS O TOM, YTO BCe unciia 00a3aHbl ObITh MO0 1eNbIMH, 00 ApoOHBIMHU, — [Tudarop ObLT BEIHYX/IEH

100 jeannine Quillet, Autour de Nicole Oresme (Paris: Librarie Philosophique J. Vrin, 1990), ctp. 10-15.
101 Hyme roponok ®népu-crop-OpH, KanbBanoc, obnacts Hiwkustss Hopmaumust. — IIpum. nep.

102 Reay Tannahill, Food in History (New York: Stein & Day, 1973), crp. 281.
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3alpPEeTUTh U ACCOIMAIINIO MPSMOH ¢ YHCIOM. TakuM CriocoOOOM OH 3aMell 3Ty HEYBSI3KY T0J] KOBEp — U MPHITYIIHIT
TEM CaMbIM OJTHY M3 CaMbIX TUIOJIOTBOPHBIX HJICH B HCTOPUU YEIOBEYECKOM MBICTH. Y BCEX CBOM HEIOCTATKH.

OnHUM W3 HEMHOTHX IPEUMYILECTB YyTEPU TPEYECKHX TPYNOB CTal YMAJOK BIMSHUS MU(AropoBbIX
MPEICTaBICHUN 00 HPpPalMOHANBHBIX 4YHCIaX. Teopusi HppalMOHAJIBbHBIX YHCEN HE MONy4Hja TBEPAOTO
¢dynnamenra ax 10 camoro ['eopra Kantopa u pabor ero coBpemennuka Puxapna lenexunga — B XIX Beke. U tem
He MeHee, co Cpeqaux BekoB 1 110 [enexnnna u Kantopa GONMBIIMHCTBO MaTEMAaTHKOB M YYCHBIX 3aKPBIBAIH TJIa3a
Ha KaKylleecs HEeCcylIeCTBOBaHHE UPPALMOHAIBHBIX YHCET U BIIOJIHE CYACTIMBO, XOTh U HEYMEJNO, BCE PaBHO UX
npuMeHsud. OYEeBUAHO, PaTOCTh TONYYEHUS TPABWIBHOTO OTBETa IEpPEBEIIMBANA HETPHITHOCTH pPaOOTBHI C
YHCIIaMH, KOTOPBIX HE CYIIECTBYET.

B Hamre Bpemsi mpuMeHEHNE «HEJETaIbHOW» MAaTeMaTHKN — 00IIee MEeCTO HayKu, ocoOeHHO (m3uku. Teopus
KBaHTOBOM MeEXaHWKH, Hampumep, paspadoranHas B 1920-1930-x romax, oueHb TmoJjarajach Ha HEUYTO
npuaymManHoe aHrauickuMm ¢usukom Ilomem [lupakom — Odensma-gynkyuro.  COTIIacHO MaTeMaTHKE TOTO
BpPEMEHH, JenbTa-QyHKIHs MONpocTy paBHsuiack Hymo. [lo Jupaky ke, nenbTa-QyHKIHMS paBHA HYJIIO BCIOAY,
KpOME OJHOW TOYKH, TA€ €€ 3HaueHHe — OECKOHEYHOCTh, W, €CIM TNPHUMEHHTh 3Ty (QYHKIHMIO BMECTE C
OIpE/ICTICHHBIMI METOJJAMH CUUCIICHHUS, OHA JIaeT OTBETHI OJJHOBPEMEHHO M KOHEYHBIC, U (OOBIMHO) OTIIMYHBIC OT
uHyis. [lozmHee ¢paniysckuii matematuk Jlopan IlIBapiy cmor mokasaTh, YTO TNpaBWJIa MaTEMaTHKH MOYHO
nepeopMyIUpOBaTh TaK, YTOOBI JIOMYCTHTH CYIIECTBOBAaHWE JeiIbTa-QYHKIIMHA, W W3 3TOTO JIOKA3aTelIhCTBA

pozmack enas HoBas o6macts MaTeMatnku103, KBaHTOBBIC TEOPHH MONS B COBPEMEHHOI (DU3HKE B STOM CMBICIIE
TOXE MOXKHO CUHMTAaTh «HEJETaJbHBIMU» — BO BCSKOM CiIydae, HUKTO IOKa HE CMOI' YCIEUIHO J0Ka3aTb, TOBOPS
MaTeMaTHYECKH, YTO TAKHE TEOPUHU CYIIECTBYIOT «I10 MPaBUIIAM».

CpenneBexoBbie (hriiocodbl ropas/sl ObLIIM TOBOPUTH OHO, & 3alUCHIBATh IPYroe — WK JIaXKe MHUcaTh CHavyama
OJTHO, @ TIOTOM JIPYro€ B MOJTHOM MPOTUBOPEYHH C MEPBBIM, JIUIIE ObI cOepeus mKypy. U Bot B cepenune XIV Beka

Hukonaii Opesmckuii 104, nosnmee — emmckon JImswé, — m300perast rpaduKi, He CIHIIKOM OGECTIOKOMICS O
MPOTHUBOPEYHSIX, BOSHUKAIOIINX M3-32 HPPAMOHAIBHBIX dncesl. OpeM 1Mo YMOTYaHUIO0 UTHOPUPOBAI BOIIPOC O TOM,
JOCTaTOYHO JM OJHUX JIMIIb LEJbIX M JIPOOHBIX YHWCEN IS 3amoiHeHus Oa3ucHoi mnpsimoi rpaduka. On
COCpeIOTOUMIICSA Ha TOM, KaK IPUCIIOCOOUTH CBOM HOBBIE KAPTHHKH K aHAJIN3Y KOJIMYECTBEHHBIX OTHOLLICHHH.

I'padmku MOXKHO BOCTIpUHUMATH KaK H300pakeHne (yHKINHU, OTPaskaloliee N3MEHEHNE OJTHOTO KOJMYECTBa B
CBSI3M C U3MEeHeHHeM Apyroro. [Ipnbsum komnanuu «OUBOH» OT MPOJAXK B CTPaHAX TPETHErO MHUpa B 3aBUCUMOCTHU
OT BPEMEHH, COMOKCHHBIE BaMH KaJOPHUU B 3aBUCUMOCTH OT MPONIEHHOTO PAcCTOSHHS, MaKCHMaJbHAsI THEBHAS
TemIeparypa BO3AyXa B 3aBHUCHMOCTH OT Ireorpa(uyeckoro MeCTOMONOKEHUS — BOT OHU, HNpUMEpPhl (QYHKIUI.
Jro0yr0 MOXKHO TIOHSATh, TIOCTPOUB e¢ rpaduk. Y rpaduka u3 MocjiaeIHero NpuMepa ecTh CIeIHalbHOEe HAa3BaHHME,
HaMeKarollee Ha HeKyto Oolee TITyOUHHYIO CBS3b: 3TO KapTa. MeTeoposiorniyeckas.

JIro6as xapra — cBoero poja rpaduk. K npumepy, «HopmanabHas» reorpaduyeckas KapTa OTpakaeT Ha3BaHUS
TOpPOJOB U CTPaH, a TaKXk e, ObITh MOJXKET, €Ile KOoe-Kakue IaHHbIE — B 3aBHCHMOCTH OT HMX Teorpaduyeckoro
NOJIOKEHUs1. ['peKku U mpouue, He OTAaBas ceOe B 3TOM OTUYETa, MPUMEHSUIA TaKue TPaQUKH — KapThl — THICSYH JIET.
Hescno, otnaBan nu ce6e oryer u OpeM, HO KIIIOYEBOM BONPOC OH BCE-TaKU 3aTPOHYJ: UMEET JIM KaKOH-110o
reorpauecKkuii MiIM TEeOMETPUYECKMH CMBICH KpuBas WIM HHas reomeTrpuueckas ¢(opma, oOpa3zoBaHHas
rpauKoM, TOCTPOCHHBIM HAa HEKOTOPOM MHOKECTBE JAHHBIX, T. €. (yHKINSA?

Ecnn nmoctpouth rpaguk 3aBHCUMOCTH CTENEHU BO3BBILICHHOCTH 3€MJIM OT MECTOIOJIOKEHMs, MOIy4UTCS
3HaKoMas HaMm Tororpadudeckas Kapra, U €€ CBsI3b C peanbHol reorpadueii oueBuana. ['opa B ¢popme yTouku Ha
KapTe MECTHOCTH OyJeT oTpaxeHa ¢GuUrypoid yTOoukd. A BOT eciu H300pa3uTh 3aBUCHUMOCTb MOTOABI OT
MECTOIIOJIOKEHUS, TIOyYUTCS TOXKE HEKOTOpas IMOBEPXHOCTh, HO He OykBaimbHas (opma moroapl, a HeKas
reomeTrpuueckas purypa, CMbICI KOTOPO MOKHO M3yduTh. COOTHECS TakKUM 00pa3oM (YHKLUHU C TEOMETPHEH, Mbl
TIOJTy9aeM OIHMCAHWUE B3aMMOCBSI3M MEX/Ty ONPEACICHHBIMHA TUIaMH (QYHKIHIA 1 THIaMu Gpopm. V3yuenne TuHANA 1
MOBEPXHOCTEH MpeBpalaeTcsi, CTajgo ObITh, B M3y4y€HHE TeX WM UHBIX (YHKLUUH, U HA0OOpOT; BOT OH, COIO3
TeOMETpUH M 4ncia. VM MMEHHO JTOT mar u jaenaer u3odpereHrne OpemMoM TpadUKOB TAKHMM BaKHBIM JUIS
MaTeMaTHKH.

Cuna rpaduKoB, MPUMEHSEMBIX He-MaTeMaTHKaMH K aHaJIH3y 3aKOHOMEPHOCTEH B JaHHBIX, 00yCIOBJICHA BCE
TOW K€ CBS3BI0 YHCEN C reoMeTrpueil. YUermoBedeckwid yM JIETKO PACIIO3HAET HEKOTOpBIE MPOCTHIE (OPMBI —
HarnpuMep, JIMHUKA U OKPYKHOCTH. PasrisjpiBas HEKYIO COBOKYMHOCTb TOUYEK, Mbl IIBITAEMCS 3aTOJKATh UX B 3TH
NPUBBIYHBIE (POPMBI U B UTOT€ MOXKEM 3aMETUTh T€OMETPUUECKHE 3aKOHOMEPHOCTH, €CIIH TAHHbIE MPEICTABICHBI B
Buje rpaduka, XOTS 3aKOHOMEPHOCTH B TeX >K€ [aHHbIX, MPEACTaBICHHBIX TaOJaMILIeH, MOXKHO 3alpoCTO
nporysiieTh. VickyccTBO mocTpoeHus rpadkoB B 3TOM KITFOUE MPOAHATM3UPOBAHO B KIACCHUECKOM Tpy/e DaBapaa
Tadra «Harnsanoe npeactaBieHne KOJIMUECTBEHHOW HHPOpMALIUU».

103 Teopust pacnpeieneHui. sl HHTEPeCyIOMMXCs MaTEMATHKOW — OTIIMYHOE KIIACCHYECKOe OMCaHWe Ha cryiaeHdeckoM yposre cM.. M. J. Lighthill, Introduction to Fourier
Analysis and Generalized Functions (Cambridge, UK: University Press, 1958).

104 pagorst Opewma 1o rpadukam cm.: Lindberg, crp. 237-241; Marshall Clagett, Studies in Medieval Physics and Mathematics (London: Variorum Reprints, 1979), ctp. 286-295;
Stephano Caroti, ed., Studies in Medieval Philosophy (Leo S. Olschki, 1989), crp. 230-234.
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PaCCMOTpI/IM TPHU JTOBOJIbHO CKYYHBIC KOJIOHKH YHCEII.

/lannbie Jlannble ) )
Bpeus Aulekcest Hukonas Jlanmnbie Mambl
0 0,2 4,0 9,0
1 1,6 5,0 8,9

ro

5,0 6,2 8,7

3 4,4 7,2 8,3
1 5,8 8,1 8,1
5 7,2 8,5 7,6
6 8,8 8,3 6,6
7 10,5 7,8 5,6
8 11,8 6,6 4,1
9 13,3 5,6 0,1
10 14,8 4,0 —

B kaxmoil mpencTaBiIeHbl HEKOTOPHIC 3aMephl, T. €. KaKJas BEIMYMHA MMEET MOTPEIIHOCTh YKCICPUMEHTA.
[TepBoiii HaOOp YMCEN HA30BEM JIAHHBIMH AJieKces — JOIMYCTUM, WX MOJYYHJI CTYISHT 1O UMEHU AJIeKCEH, H,
AQHAJIOTUYHO, BTOPOH M TpeTwii Habopsl — Hwukonas m Mambl. Ecim mpeicTaBUTh 3TH JaHHBIC Kak (QYHKITUIO
BpEMEHH, BOSHUKHET JIM KaKas-HUOYIb 3aKOHOMEPHOCTh, a €CJIM BO3HHMKHET, TO Kakas? Bot B yem Bompoc.

I'nanst Ha uyuciia B Ta0iuMIle, YCMOTPETh 3aKOHOMEPHOCTH HEMPOCTO, HO CTOUT IOCTPOUTH Tpaduku, Bce
HEMEeUIeHHO TposcHsieTcs. ['paduk, MOCTPOCHHBIM Ha NAHHBIX AJIeKces, — MpsiMasi, eclii He CYUTATh TOYKU C
KOOpJIMHATON BPEMEHH 2, Tie AJieKcel Tn00 YMXHYJ, TUO0 OTBIEKCS HA TPUATENSI K €T0 KOMITBIOTEPHYIO UTDY.

HNannabie Hukomasi ykiaibIBaroTCs B XOPOIIO HaM W3BECTHYIO (OpMY TOJ Ha3BaHHEM napabona, KOTopas
OTHCHIBACT, HANPUMED, 3aBUCHMOCTh DHEPTHH TMPYXUHBI OT JUIMHBI €€ PACTSHKCHUS WU BBICOTHI TOJOXKCHUS
JETANIET0 MYNIEYHOTO sipa OT MPOMICHHOTO paccTOSTHUs. MaTeMaThdeckd TOBOps, 3Ta (opMa ONHMCHIBACTCS
byHKIHEH, Tae u3MepsieMast BEIMYMHA BO3PACTAET ¢ KBAJIPAaTOM BpeMeHHU (MM pacCTosiHUs). MaMuH rpaduk ecTh
BEpXHssS TpaBas YeTBEPTh OKPY)KHOCTH, OJTHOW W3 CAMBIX PAaCIpOCTPAHCHHBIX (OpM B Hallled JKU3HU, H, KaK U B
ciaydae AJiekces, OJTHOM M3 OCHOBHBIX CBKIUAOBBIX (huryp. Ho BOT M3 OJHUX JIHIIL 3alMCaHHBIX ITU(P 3TO Kyaa
KaK HE OYEBHUIHO.

OpeM TpHMEHHI BTy HOBYIO MOIIHYI0 TI'€OMETPHUCCKYI0 METOJMKY JJIA JI0OKa3aTelnbCTBA OJIHOTO U3
3HAMEHUTEHIINX 3aKOHOB (DM3MKH TOro BpeMeHH — MeproHckoro mpasmialOS, Mexny 1325 u 1359 romamu
Tpynma MaTeMaTUKOB u3 Okcdopiackoro MeproH-Komiemka, MNpeiokuia TOHATHHHBIA —ammapar st
KOJIMYECTBCHHOTO OIMMCAaHUs JBUXCHUS. B aHTHYHBIX JUCKYCCHSX PACCTOSHUE M BPEMS PAcCMATPHUBAINCH Kak
KOJINYECTBA, KOTOPHIE MOKHO OTHCATh YUCIICHHO, OJJHAKO «OBICTPOTY», OHA KE «CKOPOCTH», HUKTO HE CUUTAIL.

105 pavid C. Lindberg, The Beginnings of Western Science (Chicago: University of Chicago Press, 1992), crp. 290-301.
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JanHbie npuHUMAIOT hopMy

KiroueBass Teopema, BbIBEIEHHAs MEPTOHCKOW IIKOJIOH, — MEPTOHCKOE MPAaBHJIO — OKa3ajach CBOErO poja
MEpHOW JTIMHEWKON B FOHKax depemnaxu W 3ailumxu. BooOpa3uM HeKOTOpyro uepenaxy, KOTopas OeXHT, CKakeM,
OJIHy MUHYTY CO CKOpPOCTBIO, JOIYCTHM, B OJHY MWJIIO B 4ac. A Termeps BOOOpasuM 3ailuuxy, CTapTYIOUIYIO €Ile
MENJICHHEE, HO C TMIOCTOSTHHBIM YCKOPEHHEM — TakK, YTO K KOHIy MUHYTHI OHa HECETCSI C TOpa3no OOJbIIEH MPHITHIO,
YeM €€ CONEPHUIIA, ABUKYIIAsACA C OCTOSIHHOM CKOPOCThIO0. COracHO MEPTOHCKOMY IPaBUILY, €CIHU YEPE3 MUHYTY
JBWKEHUS C TIOCTOSTHHBIM YCKOpEHHUEM 3aifunxa O0eXHT BIIBoe ObICTpee uepenaxu, OHH MPOILUH K 3TOMY MOMEHTY
OTHO M TO ke pacctosiHue. Ecmu ckopocTh 3aifunxu Oosiblie depenamibeid Oojiee 4yeM BJIBOE, OHA OKaXeTCs
BIIEPE/IY, & €CIM MEHEE YEM BIBOE — OTCTAHET.

Ecim o6neup Bce 3TO B yueHble TEPMHUHBI, IPABWIO 3BYYUT TaK: PACCTOSHHE, NPOMHIEHHOE OOBEKTOM C
HOCTOSTHHBIM YCKOPEHHEM M3 COCTOSHHS IOKOSI, PABHO PACCTOSHHIO, TPOHICHHOMY OOBEKTOM 3a TO e BPeMs CO
CKOpPOCTBIO, PaBHOM MOJOBHHE OT MakcuMaibHOW. C yd4eToM MYTHOCTH TMPEACTaBIEHUI O MECTOIOJOXKEHHUHU,
BpEMEHH W CKOPOCTH, & TaKXK€ HEJOPA3BUTOCTH MHCTPYMEHTOB H3MEPEHHUSI MEPTOHCKOE IMPaBWIIO MPOU3BOIUT
cuiibHOe BrieyarieHue. OnHako 6e3 MpUEeMOB MaTaHAIM3a WM aiareOpbl MEPTOHIIBI HUKAK HE MOIJIM J0Ka3aTh
CBOUX PacCyXJICHUMN.

Huxkonait Ope3Mckuii 0Ka3ain 3TO MpaBUIIO T€OMETPUYECKH, IPUMEHUB METOAUKY rpadukoB. OH MpUHAICS
OTKJIa/IbIBaTh BpeMs 10 T'OPU3OHTAIBHON OCH, a CKOPOCTb — IO BEPTUKAIbHOM. TakuM crocoOOM IMOCTOSIHHAs
CKOpPOCTh O0TOOpaxkajach B BH/I€ TOPU30HTAILHON MPSIMOM, a IOCTOSIHHOE YCKOPEHHE — JIMHUEH, YCTpeMIISIoIencs
BBEPX I0J1 HEKOTOPBIM yriioM. OpeM MOHS, YTO IUIOMIA s MO/l STUMHU JIHHUSMH — MPSIMOYTOJIBHUK U TPEYTOJIBHUK
COOTBETCTBEHHO — €CThb IPOUJICHHOE PACCTOSHUE.

Paccrosinue, npoiiieHHOe 00BEKTOM C IMOCTOSHHBIM YCKOpeHHeM (B MEPTOHCKOM IPaBHJIE), TAKHMM 00pa3oM,
€CTh IUIOLIAAb MPSIMOYTOJIBHOIO TPEYTOJIbHUKA, Yb€ OCHOBaHUE IIPOMOPLUOHAILHO BPEMEHU ABUKEHHUS, a BbICOTA
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IpEeACTaBIsAeT MAaKCUMAIBHYIO CKOPOCTh. PaccTosiHme, npoiiieHHOE 0OBEKTOM € MOCTOSTHHOM CKOPOCTBIO, 3a1aeTCs
IUIONIA/bI0 MPSAMOYTOIBHUKA C TAKUM JK€ OCHOBAHHEM, KaK U y TPEYTrOJbHHKA, a BHICOTA €TO BIIOJIOBUHY MEHbIIIE
BBICOTBI TpeyrosibHuka. OcTaBajloch JIMIIb JOKa3aTh, YTO IUIOLIAAM 3TUX ABYX ¢uryp paBHbl. Hampumep, eciu
YABOUTH 3TOT TPEYTOJIHUK, JOCTPOUB K €r0 IMIIOTEHY3€ TaKOil 5ke, M YABOUTH MIPIMOYTOJIbHUK, JOCTPOUB K HEMY
TaKoM ke 10 BepXHeil cTOpoHe, MOTyuyuTCs OJ1HA U Ta ke (urypa.

OpeM npuMeHH aHanornuHoe rpapuueckoe paccyxnernel06 mpu popmymuposke 3akona, KoTOpsIil 06BUHO
MPUIUCHIBAIOT [aluiIero: pacCcTossHUE, MPOUIEHHOE 00BEKTOM C TOCTOSHHBIM YCKOPEHHEM, pacTeT ¢ KBaJIpaToM
BpeMEHH. Y OeIUThCS B 3TOM MOXKHO, TIPECTABUB BHOBb BCE TOT )K€ MPSAMOYTOJIbHBIN TPEYrONbHUK, Ubsl IUIOLIA/b
€CTh PaCCTOSHHUCE, HpOfII[GHHOG C IOCTOAHHBIM YCKOPCHHUEM. Ota miomaab IMponopHHuOHaJIbHA ITPOU3BCACHHIO
OCHOBAHUS Ha BBICOTY, @ OHHU B CBOIO 0Y€Peb MPOMOPIIMOHATBHBI BPEMEHH.

Takoe MHTYyUTUBHOE MOHUMaHue OpeMoM MPUPOJbI MPOCTPAHCTBA HE MEHee MopasuTesbHo. A eme Huxonait

Opesmckuii yrep [Nanunero noc107, (akTHUECKH CHeNaB BKJIAJ B DWHIITEHHOBY TEOPUIO OTHOCHTEIHLHOCTH. B
npeaenax TON TEOPUU UMEET CMBICI JIMIIb OTHOCUTENbHOE IBMKeHue. Yuurtenb Opema B [lapuxe, XKan Bypunan,
cYHTal, 9TO 3eMJIsl HE MOXKET BpaIlaThCs: ecir Obl OHA Bpallaiack, CTpena, MylnieHHas BEPTUKAIbHO BBEPX, Maiana
Obl B Ipyroe mecto. OpeM BO3pa3ui CBOMM IPHUMEPOM: MOPEXOJ Ha Kopabie, BBITATMBas PYKy BJIOJIb MauyThl,
BOCIPUHHUMAET 3TO JIBH)KEHUE KaK BepTuKajgbHoe. OTHaKO HaM C CYILHU 3TO JBMKEHHE YBUAMUTCS KaK JHArOHATIBHOE
— moTtoMy 4To Kopalib aBumxercs. M kro ke Torma mpas? OpeM cyuTal, 4TO caM BOIPOC B JAHHOM Ciydae
c(hOopMYITHPOBaH HEBEPHO: HEBO3MOXXHO BBISICHUTBH, MPOUCXOMUT JIM JBIKEHHE 00bEeKTa 0€3 COOTHECEHHS €ro C
npyruM. HeiHe 310 HaOutoieHre MHOTa HAa3bIBAIOT NPUHYUNOM omHocumenvHocmu I anunes.

Huxonait Ope3mckuil He oImyOIMKOBal MHOXECTBO CBOUX TPYAOB, @ MHOTHE HE JIOBEN U JI0 JIOTHUECKOro
3aBeplIeHUs. Bo MHOIMX CBOMX pPacCyKIEHHSIX OH MOJOIIEN BIUIOTHYIO K Hay4HOMY II€PEBOPOTY, HO BO UMS
LepxBu Beskuii pa3 orctynan. K npumepy, onupasich Ha CBOW aHAIN3 OTHOCUTEIHHOCTH ABMXeHUsA, OpeM mpuiien
K Pa3MBIIUICHUSAM O TOM, MOKHO JIH Pa3BUTh aCTPOHOMHUYECKYIO TEOPHIO, COTIIACHO KOTOPO# 3eMitst Obl Bpaljaiach
U aaxe asuragach Obl BOKpyr CoiHILA, — 3TH PEBOJIOLMOHHBIE MJEHM Mo3AHee npoBo3riacwid KonepHuk u
[Namuneit. Ho OpeM He TONBKO HE cMOT YOeIUTh B 3TUX MPEJCTABICHUAX CBOMX COBPEMEHHHUKOB, HO U CaM B KOHIIE

KOHIIOB OT HUX OTKA3alCs, M caajcs oH He mepen nosoaamu pasymalO8, a mepen Bubmueii. Cebimasics Ha mcamom
93: 1, Opem mnucan: «Ob6meuern ['ocnoap MorymectBoM [H] mpernoscaH: IOTOMY BCEJCHHAs TBepla, He

noasuraercs»109,

Bo muorom Hukomait Ope3mckuii oOpen OnucraTtenbHbE HPO3PEHUS O MPUPOJAE MHUpPA, HO BCAKUU pa3
OTIIATHIBAJICS OT UCTHHBI, OTKphIBaBIIekcs eMy. Hampumep, y Opema ObiiH KpaliHe CKeNITHYEeCKHE TIPEACTABICHUS
0 JIEMOHAX, TPAaHUYMBILHKE C €PECHIO. OH YTBEPXKJIal, YTO MX CYIIECTBOBAaHHE HE MOXKET OBITh JI0Ka3aHO 3aKOHAMHU
npupozsl. 1, TeM He MeHee, Kak 10OpONOpsIIOYHBIA XPUCTHAHUH, OH MPOAOJIKAIl CUUTATh, YTO OHU CYILECTBYIOT

KaK OOBEKT Bephl. BBITh MOXKET, YMUIACh COOCTBEHHO# mpotmBopeurnBocTd, Opem mucan kak-toll0, cremys
Cokpaty: «S nelcTBUTENBHO HE 3HAI0 HUYEro, KpOME TOro, yTo s HuU4ero He 3Haro». [IpemanHocts Opema
PEIMTHO3HOMY BEIOMCTBY OKa3aJiach BO3HArpakJeHa: OH POC B OSTHOCTH, a CTaJl COBETHUKOM KOPOJIS, TIOCTIOM U
HactaBHukoM Kapna V. braronapst mognep:kke moHapxa B 1377 romy Opema 3a msiTh JIET O CMEPTH BO3BEIH B CaH
eMnuCcKoIa.

XOoTs HeT HUKaKUX JI0Ka3aTeNbCTB TOro, 4ro [lammnelt wucmonbs3oBasn Kakue-mubo Tpyasl Opema,
MHTEJUIEKTyalbHOE HACJIEOBaHUE OYEBUIHO. YBbI, peBomtonus Hukonas Ope3Mckoro B MaTeMaTuKe TaK U HE
MPOU30IIIa, U MHUPY Npuuiock nonoxaark emie 200 ner, a moka IlepkoBp crmabena, nBoe APYrux (paHIry30B
YKpaJKoi NpUHAIM dcTadeTy U Ha cell pa3 M3MEHWIM MaTeMaTUKy HaBCeraa.

T'maBa 11. CoagaTckasi cKa3Ka

31 mapra 159 6 romalll xBopas ¢pammysckas apucroxpartka, CyXo Kauuisisi — BO3MOXHO, TyOepKyies, —
poauiIa CBOero Tperbero pebeHka. MianeHer okasaicsi ciadbiM ¥ Ooe3HeHHbIM. HeckonbKo AHEH crycTsi MaTh
CKOHYaJach. Bpaun mpeackasbIBajiy, YTO BCKOPE M YaJ0 MOCJEAyeT 3a poauTenbHuled. Oty pebeHKa MpuIIoch

106 Clagett, ctp. 291-293.
107 Lindberg, The Beginnings , crp. 258-261.
108 Lindberg, The Beginnings , ctp. 260-261.

109 pycckoii Tpaguimn — [cantups, 92: 1. Cxoxnas Mbicib BeipaxkeHa B [1c. 96: 10: «[ocmozp naperByet! moromy TBepaa BeeseHHas1, He mokoebnerces» (pyc. tpaa. Ilc. 95:10). —
IIpum. nep.

110 charles Gillespie, ed., The Dictionary of Scientific Biography (New York: Charles Scribner’s Sons, 1970-1990).

11 Jlyumas coBpemennas Guorpadus Jekapra: Jack Vrooman, Rene 2 Descartes (New York: G. P. Putnam’s Sons, 1970). Onucanue CIUIETEHHS €r0 )KU3HH ¢ MATEMATHKON CM. !
Muir, crp. 47-76; Stuart Hollingdale, Makers of Mathematics (New York: Penguin Books, 1989), crp. 124-136; Kramer, ctp. 134-166; Bryan Morgan, Men and Discoveries in
Mathematics (London: John Murray, 1972), ctp. 91-104.
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0X KakK He MPOCTO, OJTHAKO OH He caaics. [lepBbie BOCEMB JIET OH HE BBIMYCKaJ CBIHA W3 JIOMa, MOYTH BCE BpeMs
JiepKall B KpOBaTH, IPUCTABHII K HEMY CHJICIKY M caM 3a00THIICSI O HEM CO BCEH POAUTENLCKOM JF000BBI0. PebeHok
HPOTSIHET NATHAECAT TPU IO, IPEXKIE YEM €ro JOKOHAIOT ciadble jgerkue. Tak Obul criaceH AJ MUpa OJMH U3 €ro
BeMMYalIINX GuiIocooB, apXUTEKTOP CIEAYyIONIeil MaTeMaTuuecKoil peBomronuu — Pene [lexapr.

Korna Jlekapty 66110 BoceMb (HekoTopsie ropopsrt, aecatsl12), oren ornpasun ero 8 Jla-dnerm, nesyntckyro
LIKOJIy — TOTJIA €Ille HOBYIO, HO BCKOpE MPUOOPETIIYI0 3HAMEHUTOCTh. PeKTop MIKOJIBI I03BOIISLT I0HOMY JlekapTy
JIOTIO3/IHA BAJIIThCS B KPOBATH, MOKYAAa YYCHHUK HE TOTOB OBLI SIBUTHCS HA 3aHATHA. Heruioxas mpuBBIYKA, €CIH
yraercs ee MOoANEpKUBaTh, a y JlekapTa 3TO MOJIy4asaoch BILIOTH A0 MOCIEOHUX MECSLEB KU3HU. Yuumics Jlekapt
XOpOIIO, HO 1O OKOHYAHUM BOCHMH IIKOJBHBIX JI€T Hayal JAEMOHCTPUPOBATH CKENTHUIU3M, KOTOPBIM U
npocyaBuwics Kak guiaocod: oH mpuinen K yOexaAeHuo, 4yTo Bce, ueMy ero yuuiu B Jla-®dremnr, mubo GecrosnesHo,
mnbo ommbouHo. Bompekn 3TOMy OCO3HAaHHMIO OH TMOMYMHWIICS JKEIaHUIO OTIa W TPOBEN eIle JBa roja B
Oecrnonie3Hol yuebe, Ha ceil pa3 — B COUCKaHUM CTEINEHU B IOPUCTIPY/ICHLINY.

Haxonen Jlexapt 3abpocwit Hayky OykB u niepeexan B [lapmwk. Tam OH HOYaMu BENl CBETCKYIO JKHU3Hb, a JTHEM
JeKal B MOCTEIU U M3ydal MaTeMaTHKy (MPUCTYyMas K 3aHATHSIM, pa3yMeeTcs, MMocie Moy Hs). MaTeMaTuky oH
MONIIO0MII, M OHA Ja)Ke BpeMsi OT BPEMEHHM NMPUHOCHIIA eMy J0XoJl — JlekapT mpUMeHsUT ee 3a UTPOBBIM CTOJIOM.
Onnako noBosbHO ckopo Iapuxk Jlexapty npuesncs.

Yro aemamy MOJOIBIE JTHOIU C HEKOTOPBIMU CPEICTBAMH BO BpeMeEHa JlekapTa, eCly jKellaji CTPaHCTBOBATh U
uckatp npukitodenuii? [l B apmuro. B ciiyyae Jlekapra — B apmuto npuniia Mopuna Opanckoro (Haccayckoro).
To Obla HacTosImas KoOpoBosbYecKas apmust — JlekapTy 3a ero ciayx0y He IIatwid. B ntore Bce ocramuch npu
cBoux: JlekapT He TOJIBKO HU B KaKMX BOEHHBIX AEMCTBUSX HE MOYYacTBOBAJ — Yepe3 I'ofl OH MPUCOECIUHMUIICS K
BOOPY>KEHHBIM CHJIaM MPOTUBHHUKA, repuora bapapun. CtpaHHoe /1€710: CHayana BepOoyeMcsl K OJTHUM U HE BOIOEM,
IIOTOM K JpPYTMM — W OITh He BorweM. Ho B TOoT mepuon B BoiiHe @Dpannuu u [oimaH M NOpOTHB
HcnaHo-aBCTPUIICKOM MOHapXuUM BO3HUKIIO 3aTUlIbE, a J[ekapT moimen B apMHIO paau IyTEHIECTBHH, a HE M3
MOJIMTHYECKUX COOOPAKEHHH.

Ciyxuth JlekapTy NOHpPaBUIIOCH: OH BCTPEYAJICS C JIOAbMH W3 Pa3HBIX KPaeB, U B TO XK€ BPEMsI €My XBaTallo
YeIUHEeHUs, 4TOOBI TOCBSINATh €r0 W3YYEHUI0 MAaTeMAaTHKH M HayK, a TakKe pa3MBIIUICHHSIM O TIPUpOIe
Bcenennoii. Ero ctpancTBUs OYTH HEMENTIEHHO IPUHECIH IIOBI.

Omnaxnel B 1618 romy conmmar JlekapTt okazaics B MaJleHBKOM TOJDIaHICKOM ropojake bpema, rhoe yBumen
TOJIY, COOpaBIIYIOCS BOKPYI YJIMYHOrO oO0bsABIeHHs. OH mojomen OMMKe W TMONPOCHI IMOKUIIOTO 3€BaKy
IEpEBECTH €My HamMcaHHoe Ha (panuy3ckuil. HblHe B TakoM OOBSBICHHMM MOYHO IPOYECTb YTO YIOAHO —
peKIaMHOE BO33BaHUE, 3alpeT NapKOBKH, MPU3bIB IOMOYb C IMOMCKaMu dejoBeka. Ho ecTh Takoe, yero renepn B
YIIMYHBIX O0BSIBICHUSX HE BCTPETHIIb, @ HIMEHHO: MAaTEMaTUYECKYIO 33/1a4Ky, aJpeCOBAHHYIO IIUPOKON MyOIIHKeE.

JlexapT OCMBICIINII TIOCTABJICHHYIO 3a7jauy U OTMETWII [OXO/s, YTO OHAa JOBOJILHO NpocTa. Ero nmepeBonuuk —
MOXKET, O3JIMBIIMCH Ha HEro, a MOXeET, 3a0aBbl paJu — B35l HE3HAKOMLA HA CJ1a00 M NPHUHSUICS MOJHAYMBATh!
Jeckartb, AaBai, pemu-ka. U Jlexapt pemmn. [oxwumol cobeceqHuk yueHoro, yenoBek nmo umenu Mcaak bexman,
CHJIBHO M3YMUJICS, YTO caMo Mo cede 11enoe feno: bekman Obul BBIAAIOIMMCS TOJUIAHACKUM MaTEMAaTHKOM CBOETo
BpEMEHH.

Bekman i JlekapT Tak MOAPYKHIHCH, uTo JekapT BrocaencTsuu macanll3 o Bekmane kak o «BIOXHOBHTEINE
U TyXOBHOM OTLEe» ero yueHuil. imenno bekmany JlekapT deTblpe MecsLa CITycTsl OIKMcail CBOU PEBOJIIOLMOHHbBIE
B3MJISABI HAa reoMmeTpuio. [Incema JlekapTa npyry B Cleayrouie mapy JjeT OOMIbHO MPUIIPABICHBI OTCHIIKAMH K
HOBBIM IIPEJICTABJICHUSM 00 OTHOLIEHUSAX MEX/Y YHCIAMU U IPOCTPAHCTBOM.

Bcro cBoto xu3Hb JlexkapT oTHOCHIICS K paboTaM rpekoB BeChMa KPUTUYECKH, OJHAKO T€OMETPHsI pa3apaxaina
ero mymie npovero. OHa Ka3ajach eMy HEYKIIOKEH U yCIIO)KHEHHOH 0e3 Beskoi HeoOxoaumoctu. Emy, kazanocs,
NPOTHBHBI OBITH caMH  (DOPMYTHPOBKH T'PEYECKONH TEOMETPUH, BBIHYKIABIINE €T0 TPYAUTHCS TPHIIC)KHEES
noTpeOHOro. AHaIM3UPYs 3a7ady, MOCTaBlIeHHYI0 rpekoM Ilanmom Anekcanapuiickum, JlekapT mucai, 4yTo «MHE

YTOMHUTCIIBHO YK€ TO, CKOJIbKO BCCIO 00 3TOM Haao HI/ICaTL»114. Ox KPHUTUKOBAJI UX CHCTCMY AOKa3aTCJILCTB,
IIOTOMY 4YTO Ka>X10€ HOBOE€ OKa3bIBAJIOCh YHHKAJIBHBIM B CBOECM pOAC, U ONOJICTh €TI0 MOXHO OBIIO <«IHIITE npu

YCIOBUM BEJIMKOTO M3HypeHHs Boobpaxenus»115. He omo6psu1 oH M TOro, Kak rpeku ONPENeNsim KPHBBIE —
OIUCATENLHO, YTO CaMo 110 ce0e, KOHEUHO, ObIBaJIO CKYYHBIM, a JI0Ka3aTeabCTBa Jiesano myTaHbiMu. HeiHe yueHble

MUOIYT, 4YTO «ICKApTOBA MaTEMAaTUYCCKas JICHb — IpUTYa BO SI3BIH6X))116, HO caMOMYy JIeKapTy BOBCC HE COBECTHO

112 B Pa3HbIX HCTOYHUKAX MPUBOAUTCA paSHLIFl BO3pacT. Pacnpe}:[eneﬂue OTHUX JaHHBIX BBITJIAIAT PABHOMEPHBIM.

113 Muir, ctp. 50.

114 George Molland, Mathematics and the Medieval Ancestry of Physics  (Aldershot, Hampshire, UK, and Brookfield, VT: 1995), ctp. 40.
115 Kiline, Mathematical Thought , ctp. 308.

116 Molland, crp. 40.
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OBIJIO MCKATh HEKYIO CBS3YIOUIYIO CHCTEMY, YTO YIPOCTHIIA OBl JOKa3aTeIhCTBA TEOMETPUUECKUX TeopeM. Takum
croco0OM OH MOT CIaTh JOJBIIE M BCE PAaBHO OOJbIIE CAENaTh JUIS HAyKH, YeM KpPUTHKOBAaBIINE ero Ooiee
MIPWIEKHBIC YUECHBIE.

CpaBHuM Ui mpuMmepa ompexaeneHue kpyra EBkimmmom (wacte | «Hawan») u Jlexkaprom — u yOemumcs B
ycIiexax MocJIeJHEro:

Esxknuo: Kpye ecmv niockas ¢ueypa, codepxcawascs eHympu o00nou aunuu [komopas
HA3bI8AEMC s OKPYIHCHOCMbIO], HA KOMOpYo 6ce u3 0OHOU MOUKU 6Hympu @ueypel nadaiowue [Ha

orpyaicHocmy Kpyaa] npamuie paghvt ey coboti 117,

Jlexapm: Kpye ecmb 6ce x u y, y0oeiemeopsiouue ypasHenuio x 2 +y 2 =12 011 3a0aHHO20
3Hauenus ¥.

Jlaxke TeM, KTO HE B Kypce, UTO TaKoe «ypaBHEHHE», onpejienenre JlekapTta JoKHO TokasaThes npoie. U Bes
HITYKa HE B TOM, YTOOBI ONPEJICIMTh, YTO TAKOE YPaBHEHHE, & B TOM, YTO B IEKAPTOBOM METOJIE KPYT ONPEIEIIIeTCS
uM. JlekapT mepeBen SA3bIK NPOCTPAHCTBA Ha SI3bIK YHCENl W, YTO €Ile BakKHEe, MPUMEHMI 3TOT IMEpPeBOA K
nepedpa3supoBaHUIO TEOMETPHH B alredpy.

JlexapT Hauaj CBOM aHaNIM3 C MpEBpalleHUs TUIOCKOCTH B TOJ00Me Tpaduka, W300pa3vB TOPU30HTAIBHYIO
MPSIMYIO ¥ Ha3BaB €€ OCBIO X , & BEPTUKAJIBHYIO — OChIO ¥ . 32 HCKJIIOUEHUEM OJIHOM CYIIECTBEHHOH JeTaiu, ito0as
TOYKa Ha 3TOW TNIOCKOCTH OMMCHIBANIACh TEMEPh JABYMsI YUCIIAMH. BEPTUKAJIBHBIM PACCTOSTHUEM J0 TOPU30HTATBHOM
ocH, 0003HAYEHHBIM J , U TOPU3OHTAIBHBIM PACCTOSHUEM JI0 BEPTHUKAIBHON OCH, 0003HaYeHHBIM X . TOUKH Ha
TUIOCKOCTH € TEX MOp 3alUCHIBAIOTCS B BUJIC KYMOPSIOYCHHBIX map» (x; v ).

Ho BepHemcst K cyllecTBEHHOW JeTanu: €cilii OYKBaJIbHO OTMEPHUTH PACCTOSHHMSI, KaK OMHCAHO BHINIE, JUIS
KaXJI0U mapbl koopauHat (x; y ) Haiigercs Oonee oqHOI Touku. Hampumep, paccCMOTpHM JBE TOYKH, Ka)Kaas W3
KOTOPBIX Ha €IMHUYHBIN OTPE30K BBIIIE OCH X , HO PAcToiaraTcs OHH 10 00€ CTOPOHBI OT OCH Y : IOMYCTHUM, OJTHA
JISKUT Ha JIBA CAMHUYHBIX OTpe3Ka MpaBee, a Ipyras — Ha JIBa eIUHUYHBIX OoTpe3Ka JieBee. [lockombky 00e Toukn
pacroyio’KeHbl Ha OJMH €IWHUYHBIA OTPE30K BBHIINIE OCH X U 00€ — B JBYX €IMHUYHBIX OTpe3Kax OT OCH ) , B
COOTBETCTBHUH C HAIIUM PacCyXIeHHEM 00€ MOXHO OMHCaTh Mapoi koopauHar (2, 1).

Takast ke HEOJHO3HAYHOCTh BO3HHMKAET B TIOYTOBBIX ajjpecax. MOTyT JIM JiBa YeJIOBEKa, MPOKUBAIOIINE TIO
anpecy 80-s ynuna, 137, 3aapate HOC 1 3asBUThH. «Jla s 6 HUKOTA B mom palioHe XKUTh He ctam». Otdero ObI U

Het? «Becrcaiinckas ucropus» u «lcrcaiiackas HCTOpUS» — OTHO3HAYHO JIBE pa3HbIC I/ICTOpI/II/I118. Marematuku
n30aBIIAIOTCS OT ATOM HEOJHO3HAYHOCTH B KOOPJMHATaX B TOUHOCTHU TaK )K€, KaK IPalOCTPOUTEIN — B MOYTOBBIX
ajgpecax, ¢ TOW JIMIIb Pa3HUIEH, YTO MEPBBIE UCIOJIB3YIOT 3HAKH IIIIOC» U «MHHYC», a BTOPBIE MPUIHUCHIBAIOT K
aJipecy «BOCTOYHBINY/ «3aMaHBIN» WM «CEBEPHBIN»/ «FOXKHBIMN». MaTeMaTHKH MOIPHUCOBBIBAIOT 3HAK «MHHYC» K
KOOp/IMHATEe X BCEX TOYEK, pa3MEIIAroUIuXcs JieBee OCH y  (T. €. «BOCTOYHOH CTOPOHE» — HCTCAWAY»), M K
KOOp/IMHATE ¥ BCEX TOUYCK, PACIIONIOKEHHBIX HIXKE OCH X (T. €. F0)KHOM CTOPOHE», WK «cayTcaiay»). B Hamem
cllydae y MepBOi TOYKH KOOPIHHATBI OCTAaHyTCsl 0e3 n3MeHeHuit — (2, 1), a y Bropoii cranyt takue: (— 2, 1). Msr
JIeTTMM TUIOCKOCTh Ha 4eThipe 4eTBepTH (KBaapaHTa)— CEBEPO-BOCTOYHAS, CEBEpO3arajHasi, Oro-BOCTOYHAS H
I0ro-3anajgHas. ¥ BCEX TOYEK B «IOKHOM» KBaJPaHTE 3HAYCHUE KOOPIOUHATHI  OTPULATENIBHOE, a Y BCEX TOUEK B
«3armagHoOM» OTPHIATENbHO 3HAY€HHE KOOPAMHATHI X . OTy CHUCTeMy OO0O3HA4YeHHUS NPUHSATO Ha3bIBaTh
oexapmosvimu koopournamamu. (Ha camoMm paene mpuMepHO TOTAa e aHaJOTMYHOEe OTKpbITHE crenan [lbep
®depma, ogHAKO eciu 3a JlekapToM BoaWiIach TypHasi NPUBBIUKA HU HA KOTO HE CCHUIATHCS B CBOUX ITyOJHKAIIHAX,
depma nMen XyALIYI0 CKIOHHOCTh — He MYOJIMKOBAaTh CBOM PabOThI BOOOIIIE. )

SIcHOE 7emo — M MBI B 3TOM yXe yOeaWNch — MPUMEHEHHs KOOPIUHAT KaK TaKOBBIX HOBHHKOW HE OBLIO.

Itonemeii eme Bo |l Beke ncmosb3oBan cucreMy koopauHar B ceoux kaprax119. Ho paGoter [TTonemest cBoumucs
UCKJIIOUUTENBHO K reorpaduu. Hukakoro n1pyroro 3HaueHHs — MIOMUMO MPHIJIOKUMOCTH K 36MHOMY LIapy — OH B
Hux He Bujuen. [lominHHoe HoBaTtopcTBO Haell JlekapTa MPUMEHUTENBHO K KOOPAMHATAM COCTOSJIO HE B HHX
caMuXx, a B ToM, uTO JlekapTy yaanoch U3 HUX H3BJICYb.

17 Ilep. c rpeu. JI. . Mopayxaii-bonrosckoro. — Ilpum. nep.

118 «Becrcaiinckas ucropus» (West Side Story) — amepukanckuit mrosukn 1957 rona (myssika Jleonapna Bepucraiina, cnosa CtuBena ConjxaiiMa), ajantamnus KIacCUIeCcKOM
nbechl Yunbsama [lekcrimpa «Pomeo u Jikyaberra». «Mcrcaiickas UCTOpHA» — BEPOSTHO, OJ(HA M3 CEpUil aMepHKaHCKoro Tenecepuana «beepnu-Xwwuiz, 90210» (1990-2000). —
Ipum. nep.

119 Onucanue pa6or ITronemes cm.: Wilford, crp. 25-34. B 1569 r., 3a HECKONBKO AECSTKOB JIET 10 poxiaenus Jlekapra, y kaprorpauu ciaydmiiach cBosi peBomouus: Iepxaps
Kpewmep, Oosnee u3BeCTHBIN 110J] CBOMM JIaTUHU3UPOBaHHBIM MMeHeM ['epapa MepkaTop, u3an kapTy Mupa HOBOH pa3HOBHUIHOCTH. DTOM KapTod MepkaTop perini 3aaady IpoeKLUuH
cepsl 3eMiIM Ha IUIOCKYIO MOBEPXHOCTH — CIOCOOOM, 0COOCHHO YIOOHBIM [T HaBUraTopoB. W xoTs kapra MepkaTopa pacTsaruBajia M CXKHMalia PealbHble PACCTOSHHS, YITIbI MEXILY
KPUBBIMH COXPAHSUIMCH IIPABUWIBHBIC, T. €. HA KapTE€ OHU OBLTH TAKUMU K€, KaK U Ha 3eMHOMU IIOBEPXHOCTH. 210 Ba)XHO, MOCKOJIBKY CaMbIii l'lpOCTOFl KYypC UIst KOPMYEro — ABUTaThCA 110
(DMKCHPOBAHHBIM YIJIOM K CEBEpY, M0 YKa3aHMIO CTPENKH KoMmIaca. MaTeMaTHuecku roBopsi, BaXKHOCTb ATOH KapThl B TOM, U4TO OHa TpaHc(hopmupoBana koopauHatsl. Cam Mepkatop
HHUKAaKOW MATEMAaTHKON HE 3aHUMAJICS — OH COCTaBUII KapTy SMIIUPUYECKHU. Kap‘remaﬂcxaﬂ TEOMETPUsi MO3BOJIACT IIPOU3BOAUTH MaTeMaTH4eCKUI aHauu3, U B pe3yJibTaTe IIOHUMAaHUE
Kaprorpaduu moixydaercs ropaso riyoxke. JlekapT 3Han o kapre Mepkatopa, HO HaM HEBEJOMO, HACKOIBKO YCIEXH KapTorpaduu MOBIMsUIM Ha JlekapTa — U MOBJIMSIIH JIU BOOOLIE,
[OCKOJIbKY OH HE YTPYXKIAJICsS YKa3bIBaTh CChUIKHM HA uyKhe pabothl B cBoux. O MaTemaruke, crosiiei 3a tpynamu Mepkatopa, cum.: Resnikoff and Wells, crp. 155-168.
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W3yuast kiaccuueckue rpeyeckue KpUBbIe, MaHEpy OIpeeieHust KOTophIx [lekapT cTosb riryOoKo mpe3upad,
OH, TEM HE MEHee, OOHAPYKWJ yIUBUTEIbHBIE 3aKOHOMEPHOCTH. Hampumep, oH n300pa3uil HECKOIBKO MPSMBIX U
BBIAICHWI, YTO JJIs JIIOOOHM MNpsMOW KOOpAMHATBI X W ) JII00OH TOYKM Ha HEW BCeria CBsA3aHBI MPOCTHIM
OTHOIICHHEM. AJreOpanvecKu 3Ty CBsI3b MOXKHO BBIPA3UTh ypaBHeHHEM Buga ax +by +c =0,rmea, b unc -
HOCTOSIHHBIC, T. €. 00bIMHBbIC Yncha Bpoae 3 win 41/2, u 3aBUCST OHM JIMIIL OT TOrO, KAKyI0 MPSAMYIO B JaHHBIHA
MOMEHT MBI pacCMaTpHBaeM. JTO O3HAYAET, YTO JIF00As TOYKA, OMHChIBaeMas KOOpAWHATaMH (X, y ), JIOKUT Ha
HEKOTOPOI1 MPSIMOH TOr/Ia U TOJIBKO TOT/IA, KOTrJa CyMMa X , B3STOTO @ pas, y , B3ATOro b pas, ¥ ¢ paBHa HYJIO.
TakoBO anbTepHATHBHOE — alIreOpandeckoe — OnpeaeIeHne IpsMOH.

C rtouku 3penus [lekapTa, JMHUS €CTh MHOXKECTBO TOYEK C OCOOBIM CBOWCTBOM: €CIIH TPHPACTHTH OJHY
KOOpJWHATY, YTOOBI TOJYYHTh JPYTYI0 TOYKY TOTO JK€ MHOMKECTBAa, HEOOXOAMMO MPHUPACTUTH H JPYTYIO
KOOpJMHATY B CTPOro 3ajaHHOW mpomopiuu. Ero ompexaeneHue kpyra (WM SIUIMIICA) YCTPOGHO MO TOMY XKe
npuniuy. C eJMHCTBEHHOHN pa3HUIIEH: yOaBisis 0JHy KOOPAHHATY, HEOOXOIUMO JOOABIIATH K IPYroi TakK, 4TOOBI
(B3BellICHHAsT) CyMMa KBaJIPaTOB KOOP/AMHAT, @ HE MPOCTO KOOPAMHAT CaMHX 110 cebe, OCTaBaiach HEM3MEHHOM.

3a Ttpucrta ser g0 Jexapra Hukomait Ope3Mckuil ToXe MOAMETHJ, YTO KPHBBIE MOXHO ONpPENENSATh 4epes
COOTHOILIEHUE KOOPAMHAT, M TOKE BBIBET HEKOTOpOE 1mogooue ypaBHeHH mpsiMoii. Ho Bo Bpemena Opema anre6pa
ellle He MMeJIa MHUPOKOTO XOXKICHHS, U 32 OTCYTCTBUEM MOAXOsImeH Ghopmbl 3anrcu OpeM He CMOT pa3BUTh HICHO
nanpmel20. JTexapToB Merom accoummpoBanHms anrebpsl ¥ r€OMETPHH MPHBET K OOOOIICHUIO TPEICTABICHHUIA
Hukonas Ope3aMcKkoro, u Tenephb BCIO TPEUECKYI0 MAaTEMAaTUKy MOYKHO OBLIO OMHCATh MPOCTO M CXKATO. DIUTUIICHI,
rUIepOoIIBl, Mapadoiibl — BCe WX, KaK BBISICHUIIOCH, MOXKHO OTIPEIEIHUTh Yepe3 MPOCThIE YPAaBHEHUS B KOOPHMHATAX
X-y.

B03MOXXHOCTB ONpPEENsTh KJIAacChl KPUBBIX 0 BUIY MX YPaBHEHUI UMEET AajeKO WAYIIHE TOCIESACTBHS IS
Haykd. B3risiHem emie pas, K mpuMepy, Ha JaHHbIE, MOJy4eHHble Hukomaem, HO CBMHEM 3aIlsTylO0 B YUCJIAX Ha
OJIMH JIECATHYHBIN 3HaK. Tenepp-To MOHATHO, YTO OHU TAKOE — STO TAOJIUIA MPUOIU3UTENBHBIX CPEAHEBBICOKUX
temneparyp 121 15-ro umcnma kaxgoro mecsima (kpome smBapst) B Hpro-Mopke. YueHslif MOKeT 3amaThes
BOIPOCOM: €CTh JIU IIPOCTAs B3aUMOCBSI3b MEX/1Y STUMU MOKA3aTEIIMU?

Jlara Cpennespicokasa Temnepartypa, F
15 peBpans 40
15 mapTa 50
15 anpesis 62
15 mas 72
15 urons 81
JlaTa CpeHeBbicokas Temiieparypa, F
15 nrons 85
15 aBrycra 83
15 cenTabps 78
15 okTsAGps 66
15 HOs16ps 56
15 nexabps 40

Kak Mbl yxe BUen#, OTOOpa)XeHHWE ITHX JAaHHBIX B BHJC TpaduKa JaeT HaM IMPOCTYI0 TEOMETPUYECKYIO
¢urypy — mapaboiy. 3HaHME ypaBHEHHs, ONMCBHIBAIOIIETr0 Iapaloily, JaeT HaM KOe-KaKHe IpecKa3aTelIbHbIe

120 JlekapT He HPOCTO yHACIIE[0BaJl BCIO airebpy, NoTpeOHyo st ero paborsl. OH caM H3006pes 3HAYHTEIBHYIO €€ YacTb. BO-TIepBbIX, OH NPEUIOKUI COBPEMEHHBIN BHJL 3aIHCH C
[PUMEHEHUEM I0CHeaHuX OYkB andaButa [yiss 00O3HAYEHHS] HEU3BECTHBIX MEPEMEHHBIX M IEPBBIX — Jjuisi 0003HaueHusi nocTosHHbIX. Jlo Jlekapra si3blk aireOpbl He OumcTann
mssiiectBoM. K nipumepy, Jlexapt 3anmcan Obl 2X 2 + X 3, a 710 HEro To e Bblpakkanoch Tak: «2Q mtoc C », rae yepe3 Q  obo3Hauanu kBajpar (carre 2), a uepes C — ky6. 3anuch
JlexapTa CoBepILEHHEE, IOTOMY YTO OHA UCUEPIIBIBAIONIE PUKCHPYET U HEU3BECTHOE YHCIIO, BO3BOAMMOE B KBaJApaT U B KyO (x ), u xapakrep crenenei x (2 u 3). [lpumenus 31o Gonee
M3sIHOE HamKcaHue, JIeKapT CMOr CKJIaJbIBaTh M BHIYHTATh yPAaBHEHHS M NMPOM3BOAMTH C HUMHU Apyrue apudmerndeckue orepamuu. OH cMOr KiaccuuIupoBath anredpandeckne
BBIPaXXCHHs COIVIACHO THILYy KPUBOIi, KOTOPYIO OHH mpezcTasisuid. Hanpumep, oH orno3Hai ypaBHenust 3x + 6y —4=0wudx + 7y + 1= 0 Kak NpeACTaBISIOLIHE IPSIMBbIE, KOTOPbIE
OH H3y4HI B o0uIem ciydae ax + by +c¢ = 0. Takum oOpa3oM, OH rpeoOpa3oBai anre0py U3 HayKH, H3ydarollel MEIIaHHHY OT/ACIbHBIX yPaBHEHHH, B JUCIHIUIMHY O(OPMICHHBIX
KIIACCOB ypaBHEHHiA, cM.: Vrooman, crp. 117-118. Bosee oburyto ucroputo anrebpandeckux cumsoiuos cM.: Kline, Mathematical Thought , ctp. 259-263, u Resnikoff and Wells, crp.
203-206.

121 116 Ta6mune, npuBenennoii B «Horo-Hopk Taiime» 11 smaps 1981 . u nponmTipoBanHoii y Tadra.
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BO3MOKHOCTH — TI03BOJISIET C(HOPMYJIMPOBATH «3aKOH CPEAHEBBICOKUX» JUIS HHIO-HOPKCKOM MOTOBI. 3aKOH TAaKOB:
0003HaYMM Yepe3 y Temneparypy Huwke 85 rpagycos no dapeHreiTy, a yepe3 X — YKCII0 MECSIEB JI0 WIIH ITOCIIe
15 nrons, nTorga y paBeH ABaXAbl X B KBajpare.

Omnpobyem 310 mpaBuiao. UToObI ONMpeneNnTh, KakoBa OyJeT CpeJHeBBICOKAs Temieparypa B Hero-Kopke,
cKaxeM, 15 okTa0ps, OTMETHM, YTO OKTAOph — uepe3 Tpu Mecsla mocie uwoisd, T.e. x = 3. Ilockonbky Tpu B
KBaJpare — AEBATh, CpemHss Temreparypa 15 okTsOps ecTh ABaKIbl MO JEBATH, T. €. Ha 18 rpamgycoB Hibke
nokaszarens 15 wrons (85 rpagycoB). Takum 00pa3zoM, MO HalleMy «3aKOHY» BBIXOIHT CpPEAHssSI TeMIleparypa
npuOIM3uTeNbHO 67 TpamycoB. PeanbHble nanHble — 66 TpamycoB. /s GOJMBIIMHCTBA MECSIIEB 3aKOH MPHIIOKUAM
BIIOJIHE TOYHO — M €r0 MOXHO MPUMEHATh U Ul APYTHX JIHEH KaleHnaaps, a He TOJIbKo K 15-M unciaaMm mecsues,
€CJIM BaM He JIEHb BO3UTHCS C JPOOSIMH.

CdhopmynmpoBaHHbBI HAMH 3aKOH OIpPENENseT OTHOLICHHE MEXAY V¥ M X ; 3TO YaCTHBIA CIy4aidl TOTO, 4TO
MaTeMaTUKU Ha3bIBaloT QyHKIMeH. B Hamem nmpumepe mapabona ects rpaduk ¢pynkimn. Ou3nka B CyIeCTBEHHOH
CTENEHU 3aHMMAeTCs MMEHHO TeM, YTO Mbl ceiuac mpojenanu. oOHapy>KeHHEeM 3aKOHOMEPHOCTeH B JaHHBIX,
omnpeneneHueM (QyHKIIMOHATBHBIX 3aBUCUMOCTEH M (3THM MBI He 03a00THIINCH) OOBSCHCHHEM MPHYUH TOH HIIH
VHOMW B3aUMOCBSI3HU.

TodHO Tak ke, KaK MOKHO BBIBECTH (PM3MYCCKUE 3aKOHBI TPAapUUECKH, IPUMEHUB KapTE3MAHCKHE METOJIBI, Y
eBKJIMJIOBBIX TEOPEM TOXKE eCTh anreOpamdeckue cneactBus. Hampumep, mpeacraBpTe Teopemy lludaropa B
JIeKapTOBBIX TepMUHAX. BooOpasuTe MpsiMOYronbHbIM TPEyroiabHUK. I MPOCTOTHI MOJI0XKHUM, YTO BEpPTUKAIbHAs
CTOpOHA €ro JISKHUT BIOJIb OCH Y ¥ TSIHETCS OT TOUYKH Hadaja KOOPIUHAT 10 TOUKH A , @ TOPU30HTaIbHAs CTOPOHA
— M3 TOYKM Hayaja KOOpJIMHAT BAOJb OCU X J0 TOUkd B . Takum oOpa3oM JIMHA BEPTUKAJILHOW CTOPOHBI paBHA
KOOPJWHATE ) €€ KOHEUYHOU TOUKH A , a JJTMHA TOPU30HTAILHON CTOPOHBI — KOOPAWHATE X KOHEYHOU TOUKHU B .

Teopema ITudaropa B 1aHHOM ciIydae rOBOPUT HaM, YTO CyMMa KBaJpaTOB TOPU3OHTAIIBHOW M BEpTUKAIbHON
CTOpOH, X 2 + y 2, ecTh KBaJpaT JUIMHBI TUTIOTEHY3bl. ECIIM MIPUHATH OTpe/IeieHue, YTO PACCTOSHUE MEXITY JIBYMS
TOYKaMu A W B ecTb AMHA JTUHHUU, COSAUHSIONICH UX, TO MBI TOJIBKO YTO YCTAHOBWJIM, YTO KBAJpaT PACCTOSHHS
Mexay A4 m B ecthb x 2 + y 2. A Tenepp mpeacTaBUM Jt0ObIe BE TOYKH A W B Ha TUIOCKOCTH. MBI BIOJHE
MOYKEeM M300pa3uTh OCH X M ) Tak, YTOOBI MOIYYMIIACh Ta K€ CUTYAIsl, KOTOPYIO MBI TOJIBKO YTO PAaCCMOTPEIH

A pasMellaeTcs Ha TOPM3OHTANBHOM OCH, @ B — Ha BEPTHKANBHOI. JTO 03HAYAET, YTO KBAAPAT PACCTOSHHMALZ2
MEXIy JIOOBIMH JBYMs ToukamMu A W B ecTh TONPOCTY CyMMa KBaJIpaTOB pasHUI] MEKIY WX
COOTBETCTBYIOIIUMH KOOPAUHATAMH.

JlekapToBa (popMyIa JuIst onpesenenns paccrosaual23 umeer ryGokue CBA3M C EBKIMIOBOI TeoMeTpueii, u
HaM eIl MPEJACTOUT B 3TOM yoeauTbes. Ho ero mpeacraBieHne o pacCTOSIHUAX Kak 0 (PyHKIIMH pa3HUI] KOOPAMHAT
U B oOIeM cllydyae COCTOSITENIbHO, MMEHHO OHO TO3/IHEE CTajo KIIOYEBBIM JUISi TOHUMAaHHS TPHUPOILI U
€BKJINJIOBOM, U HEEBKJIUJOBOM T€OMETPUH.

JlexkapT mpuUMEHWJI CBOM IPO3PEHUS B F€OMETPUM KO MHOTMM CBOMM 3HaMEHUTBHIM TpynxaMm B ¢usuke. OH
nepBbIM C(HOPMYIIMPOBAT 3aKOH pedpakiiyi CBETa B €ro COBPEMEHHOM TPUTOHOMETPHUUECKOM BHUJE; €My Ke
NPUHAISKUT MEPBOE HCUepIbIBaoliee 00bsICHEHNE (U3UKU paayru. Ero reomerpuueckue MeTObl OKa3alUCh
HACTOJIbKO BCEOOBEMITIONIIMMH TSI BCEX €T0 MPEICTaBICHH, YTO OH caM mucai. «Bcs mos (u3uka ecTh HE 4TO

HHOE KakK FGOMeTpI/ISI»124. U tem He MeHee JlekapT OoTKIaAbIBANl U3aHUE CBOUX TPYAOB IO TEOMETPUU KOOPIUHAT
IEJBIX JICBATHANATH JIET, J1a U BOOOIIE HUYEr0 HE MyOJIMKOBAJI O CBOMX copoka. Yero oH Oosuica? [la kak
00b19HO — KaTonmmyeckol 1epKBy.

[To MHOTOKpaTHOMY HACTOSIHUIO Npy3eil JlekapT y»e rotoB ObUI OOHApOJOBaTh CBOM PaOOTHI HECKOJIBKHMH
rojamu panee — B 1633-M. U TyT sT0T HTanmbsHen Mo uMeHu ["anmwiet u3nan Tpy Mo Ha3BaHUEM «Jlhayior o JByX
TJIAaBHEHIIINX CHCTEMAaX ana»125. CuMmnaTuvHasl Takas becka — Tpoe OOJITYHOB Pa3roBapHBaOT 00 aCTPOHOMMUH.
SBHO BHEOpoaBeiickoe HeuTo. Ho modyemy-To oTiel LlepkBu pemmnm pa3oOparbes, 4TO K 4eMy, U Kak-TO HE
BIIEYATIUIINCH. BBITh MOXET, COWIM, YTO aKTep, MNPEJACTABIABIIMM WX NTOJEMEEBCKHE BO33PECHUS, MOIyUMI

122 TCHCpB HaM CTAaHOBHTCSA MOHATHES JCKAPTOBO OTIPEACICHUE OKPYKHOCTH. Ecmu OKPYKHOCTh UMECT IIEHTP B TOYKE Ha4Yaja KOOPAWNHAT, 1 KOOPAWHATEI TOYKH HA OKPYKHOCTH — X
uy, Toraa TpeﬁOBaHPle, 4TOOBI X Yy OTBEYAJIH YPABHCHHUIO X 2+ y 2=r 2, TIOTIPOCTY O3HAYACT, YTO BCE TOYKH HA OKPY)XHOCTH NOJIKHBI HAXOAUTBCS HA PACCTOSTHUN r or HCHTpa;
9TO MMPOCTOC UHTYUTUBHOE OIPE/IEIICHUE, 3HAKOMOE HaM CO IIKOJIBI.

123 Xorp MBI 1 0GbACHIII 5TO JUISL TUIOCKOCTH, JABYXMEPHOI'O IIPOCTPAHCTBA, JICKAPTOBBI KOOPJMHATHI IPOCTO OyAET pacipocTpaHUTh Ha Tpu M Oonee m3mepenus. K mpumepy,
ypaBHeHue chepsl x 2+ y 2 + 22 =T 2, U3MCHCHHE COCTOMT JIMIIb B JOMOIHUTENbHOH KoopauHate Z. TakuM o06pa3oM, (U3HIECKHE TEOPUH MOTYT OBITH OMHCAHBI C OMOIIBIO
TIPOM3BOJIBHOI'O 4YHCJIA NPOCTPAHCTBEHHBIX M3MCpCHHﬁ. BBIﬂCHﬂCTCH, Y10 OOBIUHAsE KBAHTOBAs MEXaHHKa TIPUHAMACT ‘{peSBBI‘Ia]‘;lHO I'[pOCTOﬁ BUI TIpH OECKOHEYHOM YHCIIe
TIPOCTPAHCTBEHHBIX HSMCpCHHﬁ, M 3TO CBOKHCTBO TIPUMEHACTCA Il HaXOXKICHUSA HpMﬁJTHZ}HTCJ‘ILHBIX OTBETOB JIA ypaBHCHI/Iﬁ, PEIICHUE KOTOPBIX HHAYC 3aTPYAHHUTCIBHO.
Wutepecyrormmest Matematikoit pekomernyem: L. D. Mlodinow and N. Papanicolaou, «SO(2,1) Algebra and Large N Expansions in Quantum Mechanics», Annals of Physics, Tom
28, Ne 2 (centsiops, 1980), crp. 314-334.

124 rooman, crp. 120.

125 i pyc. s13.: M., CII6: OT'M3 Mocksa — Jlenunrpan, 1948, nep. A. W. {onrosa. — I1pum. nep.



J'leonapz] Muoaunos: «<EBKJINI0BO OKHO. MCTOpﬂﬂ TE€OMETPHH OT NMapaJ/ijieIbHBIX NPAMBIX 10 THITEPIIL TPaHCTBa» 39

cumkoM Mano permmk. K coxanenwro, B Te aHHM, eciau LlepkoBp Opanack peleH3upoBaTh KHUTY, OHa
peleH3upoBaga U aBTopa, a pe3yJbTaTOM TaKOW PELeH3WH — U ISl KHUTH, W JUIi aBTOpa — MOT CTaTh Koctep. B
ciydae ¢ ['anuneem COXIIIM KHUTY, a camoMy ["anuiero mpunuiock ot Hee oTpedbcst U — ax aal — ot MHkBU3nmn
eMy €eIlle U JOCTaJICS TIOPEMHBIH CPOK 0e3 BO3MOKHOCTU OTKHHYThCs. JlekapT danarom ["amunes He Obu1. OH naxke
Hamucal CBOIO PELEH3HI0 Ha KHUTY uTanmbsHna: «Cmaercs MHe, emy [[‘amuiero] He JocTaeT BOT Yero: OH
MOCTOSTHHO OTBJIEKAETCSI M BCE HUKAK HE PAcKpOET BO BCEH MOJHOTE Ty WA UHYIO TEMY, & 3TO TOBOPUT O TOM, YTO

OH B HEH He pa3o0paics Mo MOPSIKY.. »126 1 Bce xe on pa3aensia renuoleHTpuuecKue rpeacTaBienus [ anumes,
a TaKKe M Ipyrue pa3yMHble COOOpa)keHMsl, U IOTOMY IIPHUHSAI TSKKYHO ydacTb ["anuieo 65m3ko k cepaiy. XoTb OH

¥ KIT B TIPOTECTAHTCKOM CTpaHe, H3/IaHie CBOEH KHUIH BCEe PaBHO oTMeHHIL2 /.,

Ho Bce-takm Jlekapt Hakonen cobOpaics ¢ ayxom u B 1637 romy oOHapomoBan mepBylo paboTy,
1103a00TUBLIMCE O TOM, 4YTOOBI €ro TpyJ HUKOMM oOpa3oM He 3aneBan LlepkoBb. K copoka romam [lexapry 6bL10
4TO CKa3aTh JAJIEKO HE TOJIKO O T€OMETPHUH, U OH 00BEMHIII BCe HaKonuBIIeecs onHoM Tome. Ilox npenuciosue
notpeboBanock 78 crpanun. OpurnHaibHas pyKOIMCh HOCHIIA HE CIIHMIIKOM XJIECTKOE Ha3zBaHMe: «PaccyxeHbe o
BCEJICHCKOM HayKe, YTO MOrja Obl BO3BBICHThH HAlly NMPUPOAY IO BETHMUYAMIINX BEpPIIMH COBEPIIEHCTBA; Aajiee O
JUONTPUKE, O METeOpax M IeOMETPUH, TAe JHOONBITHEHINE COOOpakeHHs, KaKhue aBTOp CMOT J0OBITh, 1a0bl
JI0Ka3aTh BCEJIECHCKYIO HayKy, KOO OH IpeularaeT, OOBbsCHIIOTCS TaKUM MaHEPOM, UTO JAaXe U Te, KTO HUKOT/a He
yumiIcs, cMOryT uX moctuub»128. Tlpu m3maHuu Ha3BaHME Cierka MOJCOKPATHIM — BHIMMO, COTPYAHHKH TOM
ciayx6b1, uTo B XVII| Beke BoimonHsIa QGYHKIIMU OT/AENA M3ATENbCKOTO0 MapkeTuHra. M Bce paBHO MOIYYHIIOCH
JUIMHHOBaTO. Bpems 00To4MI0 Ha3zBaHME J0 COBCEM KPaTKOrO, W HBIHE 3Ty padory JlekapTa OOBIYHO MMEHYIOT
«Paccyxaennem» unu «PaccyxJ1eHUEM 0 METO/IE».

«Paccyxxnenne o MeTome» — TPOTSDKEHHBIH TpakTar, omMchBarommii ¢Quiocoduio Jlekapra u ero
panMoHANBHBIN MOJX0/] K PEICHUIO HayYHBIX 3a/1a4. «[ eoMeTpHs», TpeThe NMPUIIoKEHUE, Oblila MPU3BaHa MOKa3aTh
pEe3yNIbTaThl, KAKUX YAAI0OCh JOOUTHCS METOAAMH, MpeokeHHbIMU JlekapToM. CBOE MMS OH C THUTYJIBHOTO JIHCTa
yOpan — ¥ He MOTOMY, YTO Ha3BaHME 3aHSJIO BCIO CTPaHMIly, a M3-3a HEU3ObIBHOH Oos3HU mpecnenoBaHus. K
COXaJIeHUIO, ero Ipyr Mapen MepceHH Hamnucall BCTYIJICHHE U B HEM HE OCTABWJI HUKAaKMX COMHEHHH B JINYHOCTH
aBTOpa KHUTH.

Omacenus JlekapTa ONMpaBIaNuch: ero moaseprin sxecrokoil kpurnkel29 — 3a Gpomrennbiii LlepkBu BBI3OB.
Jlacxxe mMaremaTtndecKkas 4acTh €ro TpyZda BbI3Bajia 3700HYI0 peakiuio. depma, KOTOPHIH, KaK MBI yXKe CKa3aj,
OTKPBIJI CXOIHBIA croco0 anredpau3alMd TeOMETpPHH, B3sUICA LEIUIAThCS No MenodaM. bnes3 Ilackams, apyroi
TeHUAIbHBIN (DpaHIy3CKUil MaTeMaThK, OTBEpr paboTy meiaukoM. M Bce ke YacTHBIE paclpHl JHIIb HEHAJIONTO
MOTYT YAEpKaThb pa3BUTHE HAYKH, U BCETO YEPE3 HECKOJIBKO JIET AEKAPTOBA T€OMETPHS CTaJIa YACThIO MPAKTUUECKU
J11000T0 YHUBEPCUTETCKOr0 Kypca. A BOT (GMIOCOQUIO €r0 IPUHUMATh HE TOPOIIUIIHCE.

SIpoctHee mpounx Ha Jlekapra Hamagan 4eJoOBEK MO MMEHM Bosmwmii — riaBa GOrocioBCKoro Qaxyibrera
VuuBepcutera Ytpexta. Epech [lexkapra, mo MHeHuio Bosius, Oblia oOBIYHOrO copTa: Bepa B pasyM u
HaOJr0IeHNe KaK MHCTPYMEHTHI OIpeIeNICHIsI HICTUHBI. J{ekapT e Ha caMOM JieJie TTOIIIeN eMIe Jaibllie — OH BEpHII,
YTO JIFOJM MOTYT BJIACTBOBATH HAJ NMPHUPOJOH, a TAaKXkKe COBCEM CKOPO OOHapy»Xkat JIeKapcTBa OT Bcex Oone3Hell u
TaiiHy BEYHOM KU3HHU.

JlekapT Mamno ¢ KeM JIPYXKWJI U TaK W He xkeHWIcs. JIFoO0OBb ke y Hero Bce-Taku 6611al30, ee 3Bamm Dnen. B
1635 romy ona poguna emy nouky — ®pancun. Cyns mo Bcemy, oHM mpoxkuwiu BTpoeM ¢ 1637 mo 1640 rog.
Ocenpto 1640-ro, B pasrap BoitHbI ¢ Bosmmewm, [lexapT yexanm NpurisgeTs 3a W3JaHHEM CBOEH HOBOW KHUTH.
®paHcuH 3a00iena — Bes MOKpbUIach 0arpoBbIMU nATHaMU. JlexapT nocnemunn nomoil. Ham He Benomo, ycnen au
OH BOBpEMS, HO JIEBOYKa yMepiia Ha TpeTHil NeHb Ooje3Hd. JlekapT m DieH BcKope paccTanmuch. Ecmu Obl He
3aIKCh, PACCKa3bIBAIOIIAS O €€ KU3HU M CMEpPTH, C/eJlaHHas Ha KilanaHe O0JIOKKH OHOW n3 KHUT JlekapTa, Mbl Obl,
MOYKET, HUKOTIa U He y3HanH, yTo PpaHCHH OblIa €ro JOYKOW, a He IJIEMSHHUIICH, KaK OH BCEM TOBOPHI — BO
n3bexkaHue ckanjgana. JlekapT BCIO CBOIO H3Hb ObUI M3BECTEH KaK YeJIOBEK 0€39MOLIMOHANBHBIN, a 3Ta CMEpPTh
pa3naBuia ero. [locie Hee OH He TIPOKUIT U ICCATH JIET.

I'naBa 12. Bo abaax CHe:kHOM KOPOJIeBbI

q€p€3 HECKOJIBKO JICT IIOCJIC CMCPTU q)paHCI/IH ABAAUATUTPCXIICTHAA KOPOJICBA KpI/ICTI/IHa [IBeackas 131

126 \/rooman, crp. 115.

127 vrooman, ctp. 84-85.

128 v/rooman, crp. 89.

129 vrooman, ctp.152-155, 157-162.
130 vrooman, crp. 136-149.

131 06 orHoweEHMX Jexapra u Kpuctunst cM.: Vrooman, crp. 212-255.
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npuriacuia Jlekapra ko nBopy. B Ouorpapmueckom ¢ummbme 1933 roma Kpuctuny ceirpana I'pera I'ap6o, u
BOOOpaXCHHWE M BOPSAMb PUCYET W3SIIHYIO IOHYIO IIBEIKY — SAaKyl0 BBICOKYIO Oecreunyro OnoHauHKY. Kax
BOJIUTCS, TOJUIMBYJICKasl UCTOpHs HE BIoJiHE Onu3ka K uctuHe. Hactosmias Kpuctuna Obl1a KOPOTBHIIIKOM, OJHO
IUIEYO BBIIIE JPYTOro, ¢ HU3KUM MYKCKUM rojocoM. Eli He HpaBWJIach TpaJWIIMOHHAs >KEHCKas ONEK[Ia, IO
ONMHUCAHMUSIM OHAa CMaxHBajla Ha KaBajiepucTa. ['oBapuBaiy, yTO elle peOEeHKOM KOopojeBa o0okana IMyIIEYHYIO
nans0y.

K nBapuaTtu tpeM ronam u3 KpucTuHBI yxke MOTydHIIcs CypOBBIM AECATHHUK, HETEpHIUMBI K xmonukaM. OHa
crniasia He 0oJiee MATH YacoB B CYTKH M HUMAJIO HE TPETeTaia OT MBICIH O JIOJTUX JIeAIHbIX 3umax llIBenmu: Benb
TOTJ]a MOXKHO MIPaTh B XOKKed Ha acanbTe, 3aIUTOM BOJOI M3 nutanra (eciu Obl XOKKei, acasibT U IUIAHTH
OBUTH K TOMY BPEMEHHU yKe H300pereHbl). I COTHH JieT crycTs Mbl, YnuTas 0 JlekapTe, MOKEM MPEIIOIOKHUTh, YTO
JIBOp €€ IIBEACKOT0 BEIMYECTBA — HE COBCEM TO MECTO, TJ€ HallleMy Iepor0 XOTeJIoCh OblI Mpoxiaxkaarecs. M tem
He MeHee JlexapT BbIOpan 3Ty urpy. Otuero xe?

Kpucruna Obina yMHeH1IeH KEHITUHOW, MPEAAaHHON yYEHUIO, U € ObUIO OJIMHOKO B 3TOM CEBEPHOM Kpalo.
XKenas co3naTh B CBOMX CHErax COOCTBEHHBIN MHTEIJIEKTYaJIbHBIN 31€M, CPEIOTOUNE HAYKH, YIAJIEHHOE OT LEHT
pa EBpormbl, oHa TpaTwia HeMaible CpPEACTBAa Ha MPUOOpPETEHHWE TOMOB ISl TpaHAno3HON Oubmmoreku. Kak u
[TTonemeit, oHa coOMpana KHATH, HO, B OTJIMYME OT €TUIIETCKOr0 UMIIepaTopa, KOJUICKIIMOHUPOBAJIa M MX aBTOPOB.
Cynws6a Jlexkapta okazanacek mpeaomnpeaenena, koraa B 1644 roxy on Bctperuiics u noapysxuics ¢ [Ibepom lany.
Ha cnenytommii rox lllany otnpaBunu B IlBenmio mocnannukom kopons @panmpu. Ilpubss B [Benuto, oH
pacTpyOoun o cBoeM Jnpyre, a apyry Bocmen CHexHyto koposeBy. Kpuctuna cormacuiace ¢ [lany: lekapt —
nepBocTareiiHas no0bya. OHa oTnpaBwia Bo PpaHIUIO OJHOIO CBOEro aaMupaiga — yroBopuTh Jlexapra.
[TooGemrana eMy KOe-4TO JIOPOTO€ €ro CepJIly: CO3/1aTh IO/ HETrO aKaJIeMHIO, KOTOPOH OH CTaHET PYKOBOIHTBH, U
npuIaTh eMy 10M B camoil terutod yactu LIBenuu (4To, 3aIHUM YMCIIOM, HE CaMoe IIUKAPHOE MPEIOKEHHE).
Jexapt kosebancs, HO B KOHIIE KOHIIOB COTJIaciiicsa. Y HEro He ObUIO JOCTyNa K CalTy MPOTHO30B IMOTOJIBI, HO OH
UMeJl HEKOTOphIE MPEACTaBICHUS U O LIBEJICKOM KiuMmaTte, u 00 ocole, ero mpuriacusilei. 3a JeHb J0 OTbe3la
JexapT cocTaBui 3aBeElllaHuE.

3uma, BcrperuBmas [lexapra B 1649 romy, okasanmace ogHOW u3 cypoBeimux B ucropuu llBerun. Ecian u
OBUTH Y HEr0 MEYTHI JISKATh BECh JICHb O]l MHOKECTBOM TOJICTBIX OISy, B TEIUIC M YIOTE, TIOAAJBIIE OT aJCKOTO
X0JIOZla CHapyKd, U PasMBIIUIATh O mpupoae BceneHHol, MeuTsl 3TH ObUIH TPyOO paspymieHsl. Ero exeaHeBHO
IPU3BIBAIN KO JIBOPY K MATH yTpa — faBaTh KpucTuHe nsTuyacoBble ypOKM MOpaJId M 3TUKU. JlekapT nucan npyry:
«Kaxercs, camas MbICTIb YelToBeYECKas 3aMep3aeT 3/1eCh ITOM 3UMOM — KakK BOJa. ..»

Tem stuBapem apyr ero lllany, ¢ KOTOPBIM OHM JEITWIIN SKUJIHIIE, CBATHIICS ¢ THEBMOHHEH. JlekapT HIHUMIICS C
JIpyroMm — u 3aboinen cam. Bpau JlekapTa Haxomuics B OTiIyuke, 1 KpucTHHaA OTnpaBuiia K HEMY JAPYroro MeIuKa,
KOTOpBII OKa3ajcs 3aKkiaThiM BparoMm Jlekapta — TOT y MHOTMX IpH JBOPE BBI3BbIBAN 311yl 3aBUCTb. Jlexapt
OTKAa3aJICs OT YCIIYT 3TOTO YEJIOBEKa, KOTOPHIi B JIIOOOM cilydae, BEpOSTHO, HUYEeM OBl HE TIOMOT — MpPEANUCaHHOE
UM JIeYeHHE CBOJMIIOCH K KpOBOMycKaHMIo. JIuxopaaka ycuimBanacek. Bero Heneno wiun 6onbiie Jlekapt nposen B
Openy. B mepepbiBax MexIy MpUIaKaMu 3a0bIThs OH pacCcykJaid o cMepTH U urocodhun. HaaukToBam MuchbMo
CBOMM OpaThsiM, MPOCSA UX MPHUINIAACTh 3a HAHEH, YTO XOAMJA 32 HUM B TOJbI €ro OOJE3HEHHOro JeTcTBa. A
HECKOJIbKO 9acoB ciycts, 11 despans 1650 roxa, JlekapT ckoHUacs.

Ero noxoponwnmu B IlIBeninn. B 1663 roay nens Bosnus Hakonen Obina mocturHyra: [lepkoBn 3amperuna
pabots! [lexkapra. OqHaKO LIEPKOBHUKH 3aMETHO YTEpSIM CBOE BIMSHHME BO MHOTMX Kpyrax, U 3TOT 3aIlpeT JIMIIb
MOJIOTPEIT MHTEpeC K TpyAaMm ydeHoro. [IpaButenncTBo @paHiuu 3anpocuiio ocranku Jlekapra, u B 1666 romy,
1OCJIe JIONTHX YrOBOPOB, IIBEICKOE MPAaBUTEIBCTBO BhICIAIO KocTH Jlekapra Ha poauHy. Hy, OONbIIyIO 4acTh:

Yyeper OHU OCTABUIIH ce6el32. Ocranku HekapTa eme He pa3 mociie 3TOro rnepezaxopaHuBaii. HeiHe OHM MOKOSITCS
MoJT MaJICHbKMM TIOMUHAJBHBIM KamHeM Ha knazabunie Cen-XXepmen-me-llpe. [Toutn Bce — 3a BbIUETOM dYeperna,
KOTOPBII B KOHIIE KOHIIOB MpUObLT Bo Ppanrmio B 1822 romy. B Hamm IHU €ro 3KCHOHUPYIOT B CTEKJISHHON
BUTprHE Mysesd uenoseka B [Tapuxe.

Yepes geThipe roja mocie cMeptu Jexapra Kpructuna otkazanack oT TpoHa. OHa oOpaTHiiach B KATOJIMYECTBO,
cuMTasg, 4TO CBOMM MpocBeTieHHeM o0s3aHa Jlekapty u lllany, u ocema B Pume, MOCTHTHYB, OBITH MOXKET,
npenecty 0oJiee TEMIOro KIMMaTa — BEPOATHO, M ATUM MOCTHXKEHHUEM oHa 00s13ana Jlekapry.

Yacts |11. UcTopus M'aycca

Mozeym nu napanienvibie npsmvle nepeceysbes 8 NPOCMpPAHCcmee?
Tenuii-niobumey Hanoneona npeocmasnsiem Eexnudy eco Bamepnoo. Hauunaemces senuuaviwas

132 ¢ CTPAHCTBHSIX Pa3HbIX YacTeil Tena Jlekapra 1ocjie CMepTH CM. TaM ke, cTp. 252—-254.
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DEBONIOYUSL 8 2eOMEMPUL CO 8PEMEH ZPEKOS.
I'maBa 13. PeBoJiionusi MCKPUBJIEHHOT0 MPOCTPAHCTBA

EBknun cTpemmiicss co3aTh HENPOTHBOPEUMBYIO MAaTEMaTHUECKYIO CHUCTEMY, OCHOBAaHHYIO Ha T€OMETpUH
npoctpancTBa. ClenoBaTeNbHO, CBONCTBA MPOCTPAHCTBA, MPOUCTEKAIONINE U3 €BKIUIOBONW T'€OMETPUH, TAaKOBHI,
KaKMMH{ OHH MPEACTaBISINCh APEBHUM rpekaM. Ho neficTBUTEeNBbHO 11 MPOCTPAHCTBO YCTPOEHO TaK, KaK OMHCHIBAII
EBkmun u konmmyectBeHHO omnpenersi dexapt? Vi BO3MOXKHBI U IpyTHe BApUAHTHI?

HewussectHo, Bckunyn Ob1 EBkiina OpoBb-Ipyryto, y3Hail oH, uto ero «Hawanma» eme 2000 ner ocraHyTcs
HETIPENIOKHBI, HO TporpaMMHUCThI ckazaimu Obl, uTo 2000 nmer mo Beixoma Bepcuu 2.0 — MOBOJBHO JONTO. 3a 3TO
BpeMsI MHOTO€ U3MEHHJIOCH: Mbl OTKPBUIN YCTPOiicTBO COJHEYHOH CHCTEMBI, MOJyYHJIM BO3MOXKHOCTh PacceKaTh
10 MOPSIM, M300peN KapTy W Io0yc, a Takke MPEeKpaTHId MUTh pa30aBIieHHOE BUHO 3a 3aBTpakoM. U, kpome
TOrO, Yy MAaTeMaTHKOB pa3BWJIAaCh IIOTOJOBHAs HENEPEHOCUMOCTh K MsAToMy moctynaty EBkmmaa — o
NapajuIeIbHOCTU. YBBI, HE COIEP)KaHUE ITOr0 YTBEP)KJIEHHMs HAaXOIWIM OHU OTBPATUTEIbHBIM, a TO, YTO MECTO
3TOMY JAOMYIICHUIO OBLIO CPEr TEOPEM.

Te maremMaTWKH, KTO Ha TPOTSHKEHUH BEKOB TBITAJICS JOKa3aTh IMOCTYJIAT MapauIeIbHOCTH KaK TEOpeMy,
TIOJTXO/IMIIM COBCEM OJIM3KO K OTKPBITHIO CTPAHHBIX U MOPA3UTENBHBIX HOBBIX Pa3HOBUIHOCTEH MPOCTPAHCTBA, HO
BCAK MpPETHIKAJICS Ha NPOCTOW yOEXKIEHHOCTH: 3TOT MOCTYyJaT €CTh HCTHUHHOE M HEOThEMJIEMOE CBOICTBO
MIPOCTPaHCTBA.

Besk 3a uckitoueHneM oIHOro: MsTHAAaTuiIeTHero noapoctka no umenu Kapn ®@punpux I"ayce, kotopomy,
TaK yXX BBIIUIO, CYXJIEHO OBIJIO CTaTh OJHUM W3 JrooumIleB Hamoneona. O3apeHne, moceTuBIee IOHOTO TeHUS B
1792 roxy, 3apoHMIIO ceMeHa HOBOW PEBONIIOIMH. B OTIIMYME OT MpeplaylIuX, 3Ta MPUHECET He PEBOJIOINOHHOE
pa3BuTHE Wael EBKinma, a COBEPIIEHHO HOBYIO OINEPAMOHHYIO CHUCTeMy. Bckope OymyT OTKPBITBI M ONHCaHBI
HEBEJIOMbIE N3YMHTEIbHbIE TPOCTPAHCTBA, OCTABABILUECS HE3aMEUEHHBIMH CTOJIBKO BEKOB.

C OTKpBITHEM HCKPHUBIICHHBIX IPOCTPAHCTB BO3HUK €CTECTBEHHBIN BOTIPOC: €BKJIMOBO JIM HAIIE MMPOCTPAHCTBO
— WJIM, MOXET, OHO MHOe? MIMEeHHO 3TOT BOIPOC MpoM3BeN MepeBopoT B (pusuke. Ho n mMaremaruky oH moBepr B
HejoyMeHne. Ecnu eBKimoBa CTPYKTypa HE €CTh MpocTas aOCTpaKIWs, ONMUCHIBAIOIIas UCTHHHOE YCTPOMCTBO
MPOCTPAHCTBA, TO YTO k€ OHA Takoe? Eciin MOXKHO YCOMHUTBCS B TIOCTYJATe NapajjIebHOCTH, KakK e TOrAa ObITh
C OCTaJIbHBIMH E€BKJIHMJOBBIMH MOCTpOeHHSIMHU? Bckope mocie OTKPBITHUS HMCKPHUBIEHHOTO IMPOCTPAHCTBA BCS
eBKJIMJIOBA TE€OMETPHsI PyXHYJia, a 3a Hel0 — BOT Te Ha! — u Bcs ocTanmbHas MaremaTnka. Korga e mbuib ocena, B
HOBOMH 3110Xe OYYTHJIMCh HE TOJILKO TEOPHS MMPOCTPAHCTBA, HO U BCs (PU3MKA C MaTEMaTHUKOM.

UroObl MOHATH, HACKOJIBKO TPYTHO OKA3aJOCh MPOTUBOPEYNTH EBKIHIY, CTOMT 33aAyMaTrbCs O TOM, CKOJb
IITy0OOKO YKOPEHHJIOCH €ro olnucaHue npocTpaHcTBa. «Havana» u B ero-to BpeMeHa ObliM Kiaccukoil. EBkiny He
TOJPKO ONPENCTHSI TPHUPOAY MaTeMaTHKH, HO €ro KHHWTa Wrpana KII4YEeBYI0 poib B 00pa3oBaHUH U
HaTypduiocopun kak oOpaszer JOrMYEecKOro MbIIUIEHUs. JTa paboTa uMena pellaroliee 3HAueHUe s
WHTEIJICKTYaJIbHOTO BO3pOXKIeHHUS B CpeiHHE Beka. DTOT TPyl TOCie H300pEeTeHUS MeYaTHOro cTanka B 1454 romy
u3gany ogHUM u3 mepBbiX, a ¢ 1533 roxa u 1o XVIII Beka oHa ocraBanach €IMHCTBEHHOH rpedeckoil paboToi,

HaTeuaTaHHO# Ha a3bike opuruaanal33, o XIX Beka m060ii TPy MO apXUTEKTYpe, YCTPOHCTBO JMOGOr0 PHCYHKA
¥ KapTHHBI, JI00as TeopHs WM ypaBHEHHE, NPUMEHEHHbIC B HayKe, ObLIM E€BKJIMIOBHIMH 1O yMmoidaHuio. 1
«Hauana», KOHEUHO, 3aCIyKUBAJIM CBOErO BEJIMKOIO MOJIOKEHUs. EBKIINI IpeBpaTul Hallle UHTYUTUBHOE YyBCTBO
MPOCTPAHCTBA B aOCTPAKTHYIO JIOTHYECKYIO TEOPHUIO, M3 KOTOPOW MBI HAYYMJIMCh BBIBOAWUTH BCE OCTAIBHOE. BHITH
MOXET, HaM CTOUT Onaromaputh EBKiHMIa B mepByto ouepens 3a TO, YTO OH OCMENWIcs 0e3 CThIIa OrOJIUTh CBOH
JOYIICHUsT ¥ HUKOTJa HE TPETCHJ0BaJ Ha TO, YTO JIOKa3aHHBIE UM TEOPEMBI €CTh He 0ojiee YeM JIOTUYECKHE
CJIEZICTBHMSI HEMHOTHX HE JIOKAa3aHHBIX MM IOCTYJaToOB. MBI, MpaBja, ye cOoOIMIN B 4acTu |, 4To oAuH U3 ero
IIOCTYJIATOB — IIOCTyJaT NapajuIeIbHOCTH — BBI3BAJI HEYAOBOJIBCTBHE INPAKTHYECKH Y BCEX HCCIENOBaTEINEH,
U3y4yaBIIUX TpyAbl EBKIMIA, MOCKONBKY JHIIEH OBUI MPOCTOTHI W WMHTYUTHBHOW SCHOCTH, CBOMCTBEHHOMN
OCTaJIbHBIM €BKJIMIOBBIM JTOMyIIEeHUSIM. BcrioMHUM (hOpMyITUPOBKY:

Ecnu npsmas, nepecexaiowas oOee npsamvie, obpa3yem GHympeHHUe OOHOCMOPOHHUE Y2/ibl,
MeHbuue 08X NPAMbIX, MO, NPOOOIICEHHbIE HEOSPAHUYEHHO, YU 08e NPIMble GCIMPEeMAMCs C Mo
CMOPOHDBL, 20€ Yeiibl MeHble 08YX NPAMbIX.

EBkiun, nokaspiBas TEpBbIE CBOM JBAJLATh BOCEMb TEOpEM, IIOCTyJAaT MapauIeIbHOCTH HUKAK He
ucronb3oBajil. K ToMy BpeMeHH OH yXe JToKa3al yTBep)KIeHHe, 00paTHOE dTOMY IOCTYJIATy, a TakkKe M JIpyTue,
Kyzaa OoJiee MIPUTOAHBIE I 3BAHUSI aKCHOM, — BpoJie (yHIIaMEHTAIBHOTO (DakTa, 4TO cyMMa JUIMH JIBYX JHOOBIX
CTOPOH TPEYroJibHUKA BCErAa OONbIIe JUTMHBI TpeThel. Tak 3aueM ke eMy, 3alleAmeMy TaK Jaieko, MOHa 00mICsS
3TOT 3aTEHIMBBIN U BIIOJTHE TEXHUUECKUN mocTynat? CpoKH claud KHUTH TIO/PKUMATTH, YTO JTH?

133 Heath, crp. 364-365.
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3a 2000 ner, 3a 100 moxoseHMW POAMBIINXCA M YMEPIIMX, ITOKA MEHSUIUCh TPAHMIIBI, TIOKa BO3HUKAIU H
yracaim TOJUTHYeCKHe cuctembl, a 3emist mpockouwna 1000 munmmapaoB munme Bokpyr Hamero CouHIa,
MBICJIUTENN TUIAHETHI TO-TIPEKHEMY OCTaBaJMCh NpHBEp)KeHbI EBKIMAY, HE CTaBs MOJ COMHEHHE CIIOB Oora
CBOETO, KpOME OZTHOTO MAJIFOCEHBKOT'O «HO»: MOXHO JIN KaK-HHOYIb BCE-TaKH J0Ka3aTh 3TOT MypalKHil MOCTyIatT?

T'nasa 14. He3zagaua ¢ IItoremeem

[TepByro M3BECTHYIO HaM MOMBITKY JOKa3aTh MOCTYJAT NapauielbkHOCTH Mpou3Ben [Itonmemeit — BO BTOpoM

Beke H.5.134 AprymeHTanmio oH IPMMEHMI JOBOJBHO M3O0LIPEHHYIO, HO B CyTH METOJ OKa3alics HpOCT. OH
JIOTIYCTHJI BUJIOM3MEHEHHYI0 (OpMy MOCTylaTa M U3 Hee BbIBed MCXOAHbIM. M uTo mpukaxere aymarb o
[TTtonemee? OH, YTO JIH, KWJI HA TEPPUTOPUAX, CBOOOIHBIX OT 3/IpaBOro cMeicia? Minm Ham MpeacTaBUTh, KaK OH
Heccs K JIpy3bsM ¢ BOIUIAMU: «OBpHKa! 51 OTKpBIT HOBBIN BUJ J0Ka3aTeNbCTBA — 3aMKHYTOrO Ha camo ceOs!»?
MareMaTHKi HAcTynaTh Ha 9TH TpaOiM HE CTalM ABAKIB — OHU HACTYNaJM Ha HUX CHOBA M CHOBA. Kak
BBISICHUJIOCh, HEKOTOpPbIE caMble 0€300MIHbIE TOMYILEHUS U KOe-KaKue OYEeBUIHBIE HACTOJBKO, YTO MX OCTaBHIIU
HEJ0Ka3aHHBIMHK, OKa3aJMCh 3aMacKHUPOBAHHBIM MOCTYJIATOM mNapayienbHOcTH. CBS3b ATOrO MOCTyJaTa co Bee
OCTaJLHOW €BKJIMIOBON TEOpHEH CTONh K€ TOHKA, CKOJNb M TiyOoka. Uepes mapy coten et mocne [ltonemes
[Ipokn duamox caenan BTOPYIO 3HAMEHATENbHYIO MOMBITKY J0Ka3aTh MOCTYJIAT pa3 U HaBcerna. [Ipokn B V Beke
yuamics B AJIeKCaHIpUH, TIOCiIe Yero nepedpancs B A¢unsl, T1e Bo3rnaBui [InatoHoBekyro akagemuto. OH yacamu
Kopren Haja Tpyaamu EBximaa. Y Hero OblI JOCTYH K KHMraM, JaBHBIM-JIaBHO MCUE3HYBIIUM C JIUIA 3€MIIH, —
Hanpumep, K «Mcropuu reomerpun» EBnema, coBpemennuka Epknuna. [Ipoks Hanmucan KOMMEHTapud K MepBOi
kHure «Havan», 1 OHM CcTaju KICTOYHMKOM OOJIBIION YacTH HAILIEro 3HaHUS O APEBHETPEYECKON reOMETPUH.

UroOb1 pa3obpaThcs B J0Ka3aTenbcTBE [Ipokiia, MOJE3HO caenaTh TPHU BEIIW. BO-TIEPBBIX, PACCMaTPUBATH

aNbTEPHATHBHYIO (DOPMYJIMPOBKY IOCTYJaTa, MPHUBEICHHOTO BhIme, — akcuomy Ilmeiidapa 135 Bo-BTOpHIX,
cemnaTh A0Ka3aTenbeTBO [Ipokia 9yToUKy MEeHee TEXHUUECKUM; B-TPEThUX, TIEPEBECTH €ro C TPeuecKoro. AKCuoMa
[Tnefidnpa 3ByunT TAK:

B nnockocmu uepez mouky, e nexcawyio na OAHHOU NPSAMOU, MOMCHO NPOBECHU OOHY U MOIbKO
00HY NPAMYIO, NAPATIENLHYIO OAHHOU.

BonpmMHCTBY M3 Hac B COBPEMEHHOM MHpE Kyla IOHATHEE KapThl M IUIaHbl YJIMI, HEXEIU IPSMBIE,
0003HaYEHHBIE 3araJIOYHBIMUA cUMBOJTaMu @  win X . [TosTomy maBaiite-ka paccMOTpuM JToka3zaTenbcTBo IIpokina B
oiee PUBBIYHBIX OOCTOATENHCTBAX — CKaXeM, Ha npuMepe Ilsroii aBenio B Huio-Hopke. TIpeactaBum ere omuy
aBeHl1o, mapauienbHyro [1aroif, n HazoBeMm ee lllecroii. He 3a0biBaeM, 4TO 1Mo mapawieIbHOCTBIO, TI0 EBKIIHTY, MBI
M0/Ipa3yMeBaeM UX KHEIEPeceKaeMoCTh», T. €. [1aTas aBeHto He nepecekaer Lllecryro.

Bricoko Haj koelHSIMH U JTOTKaMH C XOT-ZOTaMH BO3HOCHUTCSI TIOYTEHHOE 3/1aHKe, B KOTOPOM pa3MellaeTcs
yBa)KaeMOE€ HM3/IaTEIbCTBO CaMbIX KaueCTBEHHBIX Ha cBeTe KHUT — «Dpu Ilpecc» (Mo coBMajeHHIO — TMEPBBIH
u3zatens 971oif). Hukoum oOpasom He mpunmkas 3aciyr «Dpu IIpecc», Ha3HAYUM €ro Ha POJb «TOYKH, HE
JIeXKaIled Ha JAHHOU MIPSIMOI».

3areM, B TOYHOM COOTBETCTBHM C MaTEMaTHUYECKOW TpaJulMel, 3allOMHUM, YTO HAIIUMH JOMYILEHUSIMH 00
9THX yiuIax OyayT monvko  (QakThl, KOTOPbIE MBI VYIIOMSHYJIH BBIIIE. XOTA B IENIX MNPEIMETHOTO
WUTIOCTPUPOBAHUS OKA3aTEIbCTBa Mbl IMEEM B BUIY MMEHHO 3TH JIBE ABEHIO, KAK MAaTEMAaTHKH Mbl HE MOXEM
BKJIIOUYATh B Hallle JJOKAa3aTeJbCTBO Te CBOMCTBA 3TUX aBEHIO, KOTOpbIE 3apaHee He oroBopuiu. Eciiv Bam u3BecTeH
Ipyroit u3matesb (HeyJauyHHK — B OTHOIIECHWH 3TOW KHHUTH, IO KpaiHeil Mepe) moa HasBaHueM «Pammom Xayc»,
pasMenIaromuiics Januplie 1o yuuie, a Takke uro [laras u llectas aBeHio OTCTOST ApYT OT Apyra Ha HEKOTOPOe
paccTosiHMe, M YTO Ha HEKOEM IepeKpecTKe TaM OOMTaeT CIIOHSBBIA ICHX, BBIOPOCHTE 3TO BCE W3 TOJIOBBHI.
MaremaTnieckoe J10Ka3aTebCTBO — YIIPAXKHEHUE B MPUMEHEHHUH JIUIIb UCYEPIIBIBAIOIIE MPEIOKEHHBIX (DaKToOB, a
B eBKJIIMIOBBLIX «Hayamax» HHKakue OcOObIE CBOWMCTBA Hbm-ﬁopxa He 3Hauatcs. [lomoOHoe HeompaBaaHHOE
JIOITYIIICHHUE BBI, MOXKET, CAEalu Obl, HE 3a[yMbIBAsICh, 1 OHO TPEBPATHIIO ObI BCE TOCIEAyIOIHe 10BoAbI [Ipokia
B JIOXKHBIE.

Wrax, MbI roTOBBI chopMynupoBaTh akcuomy [lnelidapa B npeanokKeHHbIX HAMU TEPMHUHAX:

B nnockocmu Hvio-Hopka uepes uzoamenvcmeo «@pu llpece», ne pazmewaroweecs na Ilamotl
Agenio, npoxooum ooHa u mobko o0na asenio, napaineavhasn Ilamoi, m. e. [Llecmas.

OTO yTBEPXKJCHHE HE B TOYHOCTH MOBTOpsAET akcuoMy Ilneidoapa, mocKoiIbKy Mbl, Kak u IIpoki, Tomyckaem,

134 o criope Ipokina ¢ ITronemeem cm.: Kline, Mathematical Thought , crp. 863-865.

135 Jhxou Ineiidop (1748-1819) — woTnaHacKkuil MaTeMaTrK 1 reorpad, npodeccop MaTeMaTHKi B DIMHOYPICKOM YHHUBEpcHUTeTe. — [Ipum. nep.
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4TO CyHIECTBYET XOTsi Obl oHa npsimast — win yauna (Illectas aBeHto) — napasienbHas gaHHoi (ITsToii aBeH!o).
Oto, BOOOIIE-TO, emie TpeOyercst aoKa3zaTh, HO IIpoki WHTEPHpPETHPOBad OAHY M3 EBKIMIOBBIX TEOPEM KakK
rapaHTuio 3Toro Qakra. [lpumem 310 HOMyIIEHUE U MBI, U OIS AMM, MOXKHO JiH, cienys joruke [Ipokna, nokazath
aKCUOMY B TIPEIOKEHHON (POPMYITUPOBKE.

UroObl OKa3aTh 3TOT HOCTYJAT, T. €. NPEBPATUTh €0 B TEOPEMY, HEOOXOIHMMO MPOAEMOHCTPUPOBATH, YTO
mrobas ynuia, npoxozsmas yepe3 «@pu [Ipece» u nmpu sTom He Illectas ABeHIo, HEIPpeMEHHO nepecekaeT IIaryro.
Bpone Obl 3TO O4YEBMIHO M CleIyeT M3 Hallero MOBCEJHEBHOIO ONbITa — MMEHHO IO3TOMY Takas yiIula U
Ha3bpIBaeTCs momnepeyHoil. Ham Bcero-to m Hajmo, cienoBaTenbHO, J0Ka3aTh 3TO 0€3 IPUMEHEHHUs IOoCTyjara
napauieabHocTH. HauHeM ¢ Toro, 4ro mpeAacTaBUM HEKYIO TPETBIO YIHILY, Y KOTOPOH JIMIIb OJHO CBOMCTBO: OHa
npsMas 1 npoxoaut uepes «Dpu [Ipece». Hazosem ee bponseem.

B cBoem mokazarensctBe [Ipokn Hawanm Obl ¢ Toro, yto aBuHyjcs Obl or «Dpu Ilpecc» Bmons Bpoases k
HeHTpy roponaa. BooOpasum ymuiy, uaymryto ot Toro mecta lllecroit aBenio, rnme ocraHoBwicsi [Ipokn, u
neprneHauKyisipayto 3toil camoit Illectoir aBento. HazoBem ee Hukomal-CTpuT, CM. PUCYHOK Ha cCiemylolen
CTpaHHULIE.

Huxkomnaii-ctput, bpoaseii u lllecras aBeHro 00pa3yroT NpsAMOYToiIbHBIN TpeyronbHuK. [1o Mepe mpoaBrkeHust
ITpokia B ieHTp ropoja 3TOT TPEYTOJIbHUK CTAHOBUTCS BCE OOJIbIIIE.

ACiisie kpapTaib

«PIT»

oA

‘,‘9‘(\1&

[Isitas apeHIo

ITlecras apenio

\

Hukosmait-crpur @
Ilpowca

\

IlenTp roposa

HoxazarenbctBo [Ipokia

CTOpOHBI 3TOTO TpeyroiabHUKa, BKItouas Hukomal-CTpUT, MOTYT CTaTh CKOJb YTOAHO JUIMHHBIMU. OTAETHHO
OTMETHM, 4YTO TNPOTSHKEHHOCTh HHKOIal-CTPUT MOCTENEHHO chenaercs OoJblie paccTosHus Mexnay llsaTol u

[lecroit aBenro. CrnenoBarenbHo, ckazan Obl [Ipoki, bpoxaseit mepeceder IlaTyro aBeHO — 4TO U TPeOOBAIOCH
JI0Ka3aTh.
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JlokazaTenbCcTBO 3TO MPOCTOE, HO JIoKHOE. 11 Hayana B HEM eCTh MaJlo3aMeTHOE OIMO0YHOE UCIIONIb30BAHNE
KOHIICIIITUN «Bce OoJbIIe». Hukomai-cTpUT MOXKET, KOHCYHO, YIJIUHATLCS JAJIbIIE, HO TaK U HE CTaTh JUIMHHEE
OJTHOTO KBapTaina, kKak psia uucen 1/2, 2/3, 3/4, 4/5, 5/6..., koTopslii Bce 0TpacTaeT, HO TaKk W HE MEePEBAMBACT 3a
SMHHUITY. DTOT HEJIOCTATOK MOKHO HcnipaBuTh. Kak u ITTonemeid, I1poki cienan HeobocHOBaHHOE nomyieHne. OH
MPUMEHHIT CBOMCTBO MapauIeTbHBIX JOPOT, KOTOPOE MHTYHTHBHO 3pMMO, HO HHKAaK UM He Jloka3aHo. KakoBo ke
3TO JOMyIICHUE?

Ommbka [Ipokna — B ToMm, uTo oH mpumeHun GopmynupoBky «llsrtas u Illectast aBeHIO OTCTOSIT IPYyr OT
Ipyra». BcmomHuTe Halle npeaynpexaeHue: «...ecid BaM U3BeCcTHO... 4To [Isatas u lllectas aBeHro oTCTOAT APYT
OT JIpyra Ha HEKOTOPOE PACCTOSHUE... BEIOPOCHTE 3TO Bce M3 TrojoBbI». M xots [Ipokn He yTodHseT, HA KaKOM
MMEHHO PAaCCTOSTHUM HAaXOISTCS ATU JBE YJIUIBI, OH YTBEPXKIAET, YTO ITO PACCTOSHHUE MOCTOSHHO. TaKOB HaIl
JKU3HEHHBIN OMBIT B OTHOIIEHWM MapajuleNbHbIX OpsiMbix — U Ilaroit u Illectoit aBeHIO, HO €r0 HUKAK HEb3d
MaTeMaTHYeCKH JIOKa3aTh, HE CChUIASICh HA MOCTYNIAT MapauIeIbHOCTH, MO0 3TO OH U €CTb.

B CXOIHOM TymuKe OKa3ajcsi M BeIukmii Garmanckuii yuensiii IX Beka Cabur (Tabur) u6n Kyppal36. Ero
JIOTMKY MO>KHO IOCTHYb, BOOOpa3uB, kak CaOuT mporynuBaercs no npsmMoi Bosb [1aToii aBeHto, fep:ka MEpHBI
HIECT JJIMHOM B OJJMH HbIO-HOPKCKUII KBapTaJl NepneHaAuKyIsipHo Toi xe [1satoit aBenro. Maer Cabut Brons IlsToit
aBEHIO, a KOHEIl €r0 MEPHOTO IIeCTa KaKylo ONMChIBaeT TpaekTopuro? CaOuT yTBepKaai, 4ToO 3Ta TPAeKTOpUsS —
npsimass JuHMs, pomyctuM, Illecras aBenro. M3 storo npomymenuss CaOuUT M «I0Ka3plBa» IOCTYJAT
napajuienbHOCTU. JInHMS, onuchiBaeMasi JalbHUM KOHLIOM MEPHOTO ILIECTa, — OMPEEIeHHO HEKOTopasi KpuBas, HO
Ha KaKOM OCHOBaHHMH MOXXEM MBI YTBEp)KJaTh, YTO OHA €CTh NpsMasi JUHUSA? BBIACHSIETCS, YTO €JUHCTBEHHBIM
OCHOBAHHMEM [UIsI 3TOTO YTBEP)KICHHUS SIBIISETCS — COBEPILIEHHO BepHO! — mocTynar mapamiensHocTH. Jlumpb B
€BKJIM/IOBOM IIPOCTPAHCTBE HAOOp TOYEK, PaBHOYJAJIEHHBIX OT HEKOTOpPOW MpsMOH, ecTh mpsimas. CaOuT, Takum
o0pa3zom, moBTopwII OmMOKy [ITonemes.

Paccyxnenuss Caburta kacaroTcsi NIyOOKMX acCHEKTOB CaMOro MOHSATUS NpocTpaHcTBa. EBKiIMIoBa cucrema
TeOMETPUH 3aBHCHUT OT BO3MOXKHOCTH [BHTaTh (DUTYypHl W HAKJIaAbIBaTh WX OJHY Ha Apyryio. MMeHHO Tak
MPOBEPSAETCS] KOHIPYIHTHOCTb, WJIM SKBUBAJIEHTHOCTh, reoMeTpuueckux ¢uryp. Boobpasure, uro mepemeraere
TpeyroJbHUK. EcTecTBeHHBIN CcrOcO0 MPOM3BECTH TaKOe INEepeMeIleHHe — B3STh KaXIyl0 U3 TPeX €ro CTOpOH,
SIBJISIFOILMXCSL CETMEHTOM MpsIMOM JIMHMM, W CABUHYTH Ha OJHO M TO € PAacCTOSHUE B OJHOM U TOM K€
HanpasieHud. Ho ecium Habop TOdek, paBHOYNAJIEHHBIX OT JAHHOW IIPSMOH, HE €CThb MpsiMas, CTOPOHBI
CMEILEHHOTO TPEYroJbHUKA MEPECTaHyT ObITh MPSIMBIMU. B mporecce nBuxeHus: purypa uckazutcs. A MOXKeT Jin
NPOCTPAHCTBO JICMCTBUTENILHO HMETh Takoe cBOWcTBO? K coXajeHuto, BMECTO TOro, 4TOOBI JJOBECTH 3TO
paccyxeHue 10 4yIEeCHBIX MECT, B KOTOpble OHO Beno, CaOUT HMHTEpHpeTHpoBall yrpo3y HCKaKEHHs Kak
«J10Ka3aTeIbCTBO», UTO €0 JOMYILEHHE O PABHOYJAICHHOCTU IIPSAMBIX 0OOCHOBAaHHO.

Bckope mociie Cabuta ucnaMckas nojjepxka Hayk Hccsakia. OIUH NPOBHUHIMATIBHBINA YUSHBIH KajloBasCs
JiaXke, 4TO TaM, IJIe OH XKW, Y3aKOHWIN yOuiicTBo MaTemarnkoB. (Ckopee Bcero, 3To MPOHM30LUIO HE OT 0o0IIero
Npe3peHruss K YMHHUKaM, a OTTOr0, 4YTO MaTeMaTHKH HMMENU MPUBBIUKY H3Yy4aTh AacTPOJIOTHIO, a €€, TaK YXK
UCTOPUYECKH CIIOKMIIOCH, YACTEHBKO CBSI3bIBAJIM C YEPHOW Maruei M cuMTali ONacHoi, a He MUJIoHN Oe3xenuiei,
Kak ceifuac.)

[TopsaKoOBBIM HOMEp roja MO XPUCTUAHCKOMY KaJeHIApI0 MOYTH YABOWICHA, KOT/Ia T€OMETPUUYECKHE TPY.Ib
Caburta 1 ero nocnieoBartesiei, HaKOHeIl, BOCKpEeCIH. DTO CIIydymsIock B 1663 romy, koraa aHIIMHCKUN MaTeMaTHK
Jlxon Bammuc [Yomnmuc] mpouuTtan JEKIH0, B KOTOPO# IMTHPOBA 0aHOro u3 mpeemHukoB Cabuta — Hacupa
an-/{vna at-Tycu.

Bammuc ponunes B Dmdopae, rpagero Kenr, B 1616 rony. Korna emy Obiio nsiTHaanaTh, OH 3actan Opata 3a
YTEHHEM KHUTH 10 apu(METHKE U CaM CHIBHO YBIIEKCS 3TUM IpeaMeToM. Y MaTeMaTHKy He Mpezai, XOTs U3ydall
6orocnoBue B keMOpuKckoM DMmManyui-Komnemke, a B 1640 romy Obl1 pykomonoxeH B cBsiieHHUKH. Ha nBope
CTOSUIM BpEMEHa, OOBIYHO Ha3bIBaeMble AHTJIHMICKON TpakJaHCKOW BoOiHON: Mexay kopojem Kapmom | u
[TapramMeHTOM TPOUCXOAMIN PACIIPU C PEITMTHO3HBIM MOATEKCTOM. Bamnmuc npeycnen B kpunrorpaduu — pasuene
MaTeMaTHKH, CBSI3aHHOM C pacHuIM(poBKOW COOOLICHHU; OH rmoMorai mapiaaMeHTapusM. ['0BopsT, 3a 3TH 3aciyru

on u monyunmn B 1649 romy B Oxchopre Casmamanckyio kadeapy reomerpum 137 mocme toro kak ero
npemmectBennnka [Turepa Tépuepa cmectunm 3a posumuctckue B3maasl. Kak Ob1 To HU 6610, OKcdopay Takas
3aMeHa MOILIa TOJIBKO Ha MOJIb3Y.

Tépuep Bcerma ObLT MPOCTO-HANIPOCTO JAPYKKOM apXHENHCKONAa KEHTEPOEPHIICKOTO M BEYHO OMKCHIBAI
KBA/IPaTyphl B MPABUIILHBIX MOJUTHYSCKUX KPYrax, HO 32 BCIO )KU3Hb HE OMyOIMKOBAI HU OJHON MaTeMaTHYeCKOU
pa6OTBI. Banmmc ke cran BEAYIIUM AHTIIMHACKAM MaTEMaTHKOM HOHBIOTOHOBCKOﬁ JIIOXHW M IIOBJIMAJI HAa CaMOIo

136 CpCHHCBeKOBaH HCJIaMCKas [IMBUJIN3alus BHECIA OI'pOMHLIﬁ BKJIaJ B pa3sBUTHE BCEH MaTEMAaTHKH, HE TOJIBKO COXpaHUB pa60'r},1 TPEKOB, HO U pa3BHUB anrery. HOE[pO6HOCTI/I CM..
J. L. Berggren, Episodes in the Mathematics of Medieval Islam (New York: Springer-Verlag, 1986); xoporko o xmu3un Cabuta n6n Kyppa cm. tam e, crp. 2—4. Ero mombitka
JI0Ka3aTh MOCTYJIAT HapaJlIeIbHOCTH onucana y I'pesi, crp. 43—44. TIonbITKY APYruX MCIaMCKHX MaTeMaTHKOB Takxke npuBomsTcs y ['pes.

137 Cop T'enpu CoBun (1549-1622, B pycckosi3bianoit Tpaguiin — CaBuiib) — aHIJIMACKKIA MaTteMaTuk, yapeaun B Okchopze B 1619 1. Ha coGCTBEHHbIE JIEHBIH ABE TPOdeccopcKre
CTaBKHU — [10 TEOMETPHUH ¥ aCTPOHOMHUH; 3TU JBE KadeIpsbl [0/l UMEHEM «CaBUIIMAHCKUX» MOJIYYHIIN OOJIBIIYIO H3BECTHOCTD. — [Ipum. nep.
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Hprotona. HplHe pmaxke He-MaTeMaTHKHM — OCOOCHHO Te€, 4YTO pa3bhe3KaloT Ha H3BECTHOW MapKe OpPOroro
ABTOMOOWJIS, — 3HAKOMBI ¢ XOTS Obl OJHMM acIieKTOM €ro TPYJIOB: Bamimc BBen cMMBON oo, 00O3HAYAOIIUI

6eckoHeuHocTh138,
Banmic npemioxunn npeoOpa3oBaTh €BKIUIOBY T€OMETPUIO 3aMEHOM Y»XacHOTO MOCTyJaTa mapajjielbHOCTH
JIpyroii (opMyJIHMPOBKOM, HHTYUTUBHO NOHATHOH. [IpMepHO Takoii:

TpeyzonvHuk ¢ 1100bIMU OTUHAMU THOOBIX CIOPOH MOJICHO Y8eIUdU8ams U YMEeHbULAMb KAK Y20OHO,
UBMEHSISL OIUHBL CIMOPOH, HO Y2bl NPU IMOM OCHIAHYMCS HeU3MEHHDbL.

JlorycTM, y Hac €CTh TPEYrOJLHHK, Y KOTOPOro BCe Yribl paBHBI 60°, a CTOPOHBI — €IMHUYHOM JIJIMHBI,
MOYKHO TIPEJIIOIIOKHUT, YTO CYIIECTBYET APYrod TPEYrOJbHHK, Y KOTOPOro YIJbl TOKE paBHBI 60°, HO CTOPOHBI
npu 3toM Kakue yroguo: 10, 10, 10 mwm 1/10, 1/10, 1/10 wam 10 000, 10 000, 10 000. Takue TpeyroJbHUKH — C
[POIOPIHOHATFHO MEHBIIMMHA WM OOJBIIMMH CTOPOHAMH, HO C PAaBHBIMH COOTBETCTBYIOIIUMHU YIJIAMH —
Ha3bIBAIOTCS 10100HBIMU. Ecii npuHsTh akcnoMy Baiuinca, Tora, 3a BBIYETOM Iaphbl MPEOA0IMMBIX TEXHUYECKHUX

3aTpy/IHEHHI, OCTY/IAT MapauieIbHOCTH JTerko nokazyem139 ¢ mpuMeHeHmem mormkm, moxoxeit Ha ITPOKIIOBY.
«/lokazarenpcTBo» Bamnmmca mMaTteMaTHKaMH Tak ¥ HE OBLIO MPHHSTO, MIOTOMY YTO OHO €CThb, IO CYTH, MOJMEHA
onHoro nocrynata ApyruMm. OJHAKO, €ciau Mbl MPOCieayeM Joruke Bamauca B o0OpaTHYI0 CTOpOHY — HpUIEM K
W3yMUTEIILHOMY pPE3YJbTaTy: €CJIH CYIIECTBYeT TPOCTPAHCTBO, B KOTOPOM TIOCTYJIAT TapajuieIbHOCTH
HE/IEHCTBUTENEH, TO NMOA00HBIX TPEYTOJIbHUKOB He  CYILECTBYET.

Hy u xomy kakoe iei10? A BOT U HET: TPEYTOJIbHUKH-TO TIOBCIOY. PacceknuTe TpeyroibHUK 10 TUArOHAIH —
MOJIy4YHTE JIBa TPEYroJbHUKA. YIIPUTE pyKYy B OOK — ¢opma, oOpazyemasi mpu 3TOM Baieil pykoil u1 OOKOM, ecTh
TPEyroJbHUK. B camoM Jiene: X0Th KaKaoe Teo U 001amaeT yHuKaIbHOU (popMoid, Tr000e MOKHO CMOJICITHPOBAThH
IpU TOMOIIM CETKH TPEYrOJbHUKOB — C JOCTaTOYHOM TOYHOCTHIO; MMEHHO TaK YCTPOEHAa TpexMmepHas
KOMITbIOTepHAss Tpaduka. A eciau TOAOOHBIX TPEYrOJLHUKOB HE CYIIECTBYET, MHOTHE HAIlld TTOBCEIHCBHBIE
JIOMYILIEHHUS] HE COOTBETCTBYIOT JEHCTBUTENILHOCTH. B3IisiHUTE Ha CUMIATUYHBIA JaMCKUN KOCTIOM B KaTajlore
OJICK/IbI: BBl OKUAETE, YTO K BaM NPUOYAET dK3EMIUIp, MOAOOHBIM NPUBEACHHOMY B KaTajore, MycTh Jake U B
JnecaTku pa3 Oonpmie. Jletute mMOOMMBIME aBHAJMHUSMHU. BBl Tpennojaraere, 4ro ¢Gopma Kpblia, BIOJHE
IPUrOJHAs JUId IoJieTa aBUaMOJEJel, UMeeT Te e JMBHBbIE CBOMCTBA M y 3J40pOBEHHOro camosera. Haiimure
apXUTEKTOpa, YTOOBI TOT MPUCTPOMIT K BallleMy JIOMY MapOUKy JOMOJHUTEIHHBIX KOMHAT. BBl PACCUUTHIBACTE, UTO
JIOCTpauBaeMble MOMELIEHUsI COOTBETCTBYIOT APXUTEKTYPHBIM yepTekaM. B HEeBKIMIOBOM MPOCTPAHCTBE ITUM
O’KU/IaHUSIM HUKAK HE ONpaBaaThcs. Bamm ofexaa, caMoseT U HOBast CHANIbHS MPETEPIIST UCKaKEHHS.

BbITh MOXeT, Takue CTpaHHbIE IMPOCTPAHCTBA MATEMATUYECKH M CYHIECTBYIOT, HO MOTYT JH OBbITh TakKue
CBOICTBA y peajbHOr0O mpoctpancTtBa? Mbl Obl Benp 3amerwiy, npasna? Moxer, u Het. Otkinonenne B 10 % B
dopme Bamieli ynpIOKM Bama Mama, BeposTHO, 3ameTrut, a BOT B (0,0000000001 % - ckopee Bcero, HeT.
HeeBKMIOBBI MPOCTpAaHCTBA — IMOYTH EBKIUIOBBI JUISI MAaJICHBKUX (HUTYp, @ MBI C BaMH JKUBEM B JIOBOJBHHO
manenvkom yriy Beenennoil. Kak u B KBaHTOBOW TE€OpHUH, TZle 3aKOHBI (DM3UKU MPHUHUMAIOT CTPAaHHBIC HOBBIC
(GopMBbl, THUIIE B MUpaxX KyJa MEHBIIUX, YEM T€, C KOTOPBIMU MbI UMEEM JIEJI0 €KETHEBHO, MOKET CYIECTBOBATh
WCKPHBIICHHOE MPOCTPAHCTBO, HO OHO CTOJIb TIOXO0XKE HA €BKJIHMIOBO, YTO B MacHITa0ax OOBIYHON 3€MHOM JKHU3HU
MBI HE 3aMEeTUM pa3HHLy. [ Bce-Taku — Kak MU B KBaHTOBOW TE€OPHM — MOCJIEACTBHUS KPUBU3HBI JUIsl (PU3HUECKHX
TEOPHI MOTYT OBITH KOJOCCAIHHBIMH.

K xonmy XVIII Beka, ecnu Ob1 MaTeMaTHKH B3TJSHYJIM Ha CBOM OTKPBITHUS TO-APYTOMY, OHHM OBl 3aKITFOUMIIH,
YTO HEEBKJHJIOBBI MPOCTPAHCTBA CYIIECTBOBATH MOTYT, & €CIM TaK, Y HHUX MOTYT OBITh KOE-KaKHe CTpPaHHBIC
cBoiicTBa. OHAKO BMECTO 3TOT0 MaTeMaTUKH MPOJOJIKUIN OrOpYaThCs W3-32 HEBO3MOXKHOCTH J0Ka3aTh, YTO 3TH
CTpaHHBIE CBOMCTBA MPUBOIAT K IPOTUBOPEUHSM, & 3HAYHT, MPOCTPAHCTBO — BCE-TAKU CBKIHIOBO.

Crenyrolye MATHAECAT JET PEBOJIIOLUS Mpoucxoania TaiHo. IlocTteneHHo, 3a HECKOJIBKO CTONETUH, ObLIH
OTKPBITHI HOBBIC BUIBI MPOCTPAHCTB, HO O HHUX MaTeMaTH4YeCKOe COOOIIECTBO JIMOO yMaTduBaso, JMOO WX HE
3amedano. Jlo Tex cambIX Mop, Moka yueHsle B cepeanne XX Beka He B3sUTUCh pa30oupaTbes ¢ OymMaraMu HE3a10JIro
JI0 3TOTO TIOYMBIIEro B 003¢ cTaprka U3 HeMEIKOoro [ éTTHHTeHa, — TOra-T0 U OTKPBUINCH CEKPEThl HECBKIIMOBA
npoctpancTtBa. K ToMy BpemeHH OONBIIMHCTBO T€X, KTO OTKPBUI 3TH NPOCTPAHCTBA, BKIIOYAs CTapHKA-HEMIIA,
HOyMHUpAJIO.

I'nasa 15. HanosieonoBckmii repoi

23 deBpans 1855 rona, 'errunren. YenoBek, BO3IIABISIBIINK ataky Ha EBKinma, jexan B CBOSH XOJIOIHOW
MOCTEH, OH OB CTap M KKIBIA B3JI0X JaBajcs eMy ¢ TpyJoM. Ero ocnaGeBiiee cepie eaBa TOJKAIO KPOBh IO

138 Yimeercn B BHIy TOProBasi Mapka aBTOMOOHIICH KIIacca «IIFOKC» KHHCCAH-MH(QHHUTHY», IPUHAUIeKAIIas SMOHCKON Kommanuu «Huccan Motops». — [pum. nep.

139 Tonpo6uee cM. y I'pest, ctp. 57-58.
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BEHAM, a JIETKUE NEPENONHSINCH KUAKOCThIO. KapMaHHbBIE Yachkl — TUK-TAaK, TUK-TAK — OTCUMTHIBAIM BPEMS, YTO
octasoch eMy Ha 3emie. Ho BOT oM ocTaHOBHIMCH. [louTH B TOT ke MHUT 3amepiio U ero cepjie. [logoOHbIe

CHMBOJIMYECKHE JIETANH OOBIYHO MPUMEHSIOT juib mcatemul40,

Heckonpko 1HEH cIrycTs cTapyka OXOPOHUIM PSIOM ¢ Oe3bIMSHHOM MOruiol ero matepu. [locne ero cmept
0 BCEMY JIOMYy OOHapyKHJIOCh HEMAJIO€ COCTOSIHUE, 3alPATAHHOE O yIilaM — B SIIIMKAaX KOMOJa, B MIKa(uuKax, B
ctosie. JIoMm ero ObUT CKPOMEH, KpOIICYHBIH KaOMHET MeOJMpOBaH JHMIIb CTOJIOM, OIOpO M JAWBAHOM, C OJHOM
JIaMIou. MajieHbKas cliajabHs HE OTaIUIMBaIACh.

OH mpoBest OOJIBIIYIO YacTh )KU3HU HECYACTHBIM YEJIOBEKOM, ApYy3eil y Hero ObUIO Malio, a B3IJISAA0B Ha )KU3Hb

OH TpHepKUBancs riayboko meccumuctnaeckux14l, Jlecsatku mer mpenonasan B yHMBepcHTETE, OJHAKO CUMTAN
3Ty paboTy «0b6peMeHHTenbHOM U HebnarogapHoii» 142, Ou uyBcTBOBAN, UTO «MHPp, NHIICHHBIH OECCMEPTHS, —
6ecembicnen»143, oqnako crenatees BepyromuM Tak U He cMor. OH YIOCTOMJICS MHOXKECTBA [OYecTeil, HO MHcal,

YTO «TOPECTH MPEBOCXOAT PafocTh cTokpaT»144, OH okasaics B cepie BOCCTaHHs IPOTHB EBKINIA, OHAKO He
kKenas, 4ToObl 00 3TOoM y3Hanu. [l y4yeHbIX-MAaTeMaTHMKOB — M TOTZA, M HBbIHE — 3TOT 4YENIOBEK, BMECTE C
ApxumenoMm u HpI0OTOHOM, — OJJMH U3 BEIMYAUIINX MaTEMATUKOB MHpA.

Kapa ®punpux [Naycc pomuncsa B Hemernikom bpaynmsetire 30 anpenst 1777 roma, yepe3 MATHACCST JIET MOCIE
cmeptn Hprotona. Cembsi ero obutana B OeqHOM KBapTaiie ybororo cenenus uepe3 150 mer mociie muka ero
6naronenctsus. Ponutenu ["aycca npuHamiexanu K TOM KaTeropuu HaceleHUs, KOTOpas ¢ HEMELKON TOYHOCTbIO
WMEHOBANACh «MOJyrpaxaaHamu». Mate — JlopoTrea — He Biajena rpaMmoTol, padorana ciuyxkaHko. Orer —
['ebxapn — Opajncs 3a BCSKMI IUIOXO OIUTAYMBAEMbIM paOCKU Tpya: Komand KaHaBbl, KJaJl KUPIUY, Bell
OyXraJaTepuI0 MECTHOTO TTIOXOPOHHOT'O O0IIECTBA.

Baumanue: WHOTIA, €CIM O YeJIOBEKE TOBOPST «YCCTHBIHN, paOOTAIIUI», 10 TaXHET KEPOCHHOM. Bo3HUKaET,
3HaeTe JIM, TAaKOe OINYIIEHHE, YTO JOOpOM 3Ta XapaKTepUCTHKa He KOHYHUTCS. OH Obll Uel08eKOM UeCHHbIM,
pabomsawum. Bom monvKko cblHKa c80e20 4emblpHaAoyamo em 0epical 8 4yiaHe — CEA3aHHbIM U C KIANOM 80
pmy... llpenynpenus Bac, MOKeM cKa3aThb BOT uTo: ['ebxap ["aycc ObLI 4eTOBEKOM YECTHBIM, PAOOTAIINM.

O nercte Kapna ["aycca coxpaHuaoch MHOXKECTBO UCTOpUi. Apru(METHKON OH OBJaIelNl €Ba JIM HE paHbIIe,
YeM Hay4yHJICcs TOBOPUTh. BooOpaskeHue prcyeT Maliblilla, THIKAIOIIEro MajJbuuKOM B YIMYHOTO TOPTrOBIA CHEABIO U
ymossttorero Math: «Ecth xouy! Jlaiil» — a xorna xemaemoe mpuoOpeTeHo, OH Oe3yTENTHO TUIayeT, TOTOMY 4TO He
3HAET, KaK cka3aTb. «Te0s obcunTanu Ha TpUALATH NATh NeHHuros». Cyas mo BceMy, Takas KapTUHKa HeJlaneka
ot peanpHOCTH. Camas u3BecTHas Oalika 0 JapoBaHUM MajleHbKOTo ['aycca, ommchiBaeT oaHy cy000TYy — peOeHKY
Toraa Obuto roga Tpu. Ero orern moacuurthiBan oruiaty Opurajsl paOOTHMKOB. BbIYMCIeHHS 3aHSIM HEKOTOpOE
Bpems, u ['edxapn HE 3ameTwi, 4TO 32 HUM HabmromaeTr chiH. [IpencraBum, uro y ['eOxapma ObIT HOpMaTbHBIN
JIBYX-TPEXJIETHUH CBbIH, KOTOPOTO 3Bald, nomnyctuM, Hukonait. BepositHee Bcero, Hukonaii Obl, k mpumepy,
ONPOKHMHYJI CTaKaH MOJIOKa Ha OTIOBBI pacyeThl M 3aBommi Obl: «IIpoctr Mensa!» m «Xouy emie monokal» —
Oonee-MeHee Ha 0HOM JbIxaHuu. Kapi ske ckazan nmpuMepHo cieaymomee: « Tyt ommbka B cinoxxeHuu. [IpaBuiibHO
Oyzer Tak...»

Hu I'ebxapa, vu Jloporea cbiHa HUKAK HE HATACKUBAJIM JIOTIOIHUTENHHO, Kakoe TaM — Kapiia BooOI1ie HUKTO HE
yuun apudmeruke. IlpeacraBum, yto Hukonail cuaur B JBa yaca MONOJIYHOUYHM Ha MOCTENN U TOBOPHUT BCIyX Ha
JPEBHEANTEKCKOM, OyITO OH OJIepKHUM — €ClIi He OecaMH, Tak YK TOUHO peOeHKOM crapiie AecsiTH jeT. CToib xe
«ECTECTBEHHBIM» HaM MoKa3asioch Obl ¥ noseneHue Kapia. Ho ero poaurenu npusbiknu. [IpubGnusurensHo Toraa
ke Kapi cam Hay4usicst YuTaTh.

K coxanenuto, I'ebxapa He pBajcsi MeCTOBAaTh TaJaHT OTIPBICKA, HAHSAB €My YaCTHOIO IpenojaBaTess W3
ko6l MoHTeccopu. OHO M TIOHATHO: ceMbsl Obl1a OeHast, a Mapust MoHTeccOpH pOAMTCS JIAIIb Yepe3 cTo Jiet. 1
Bce-Taku ['ebxapa Mor Obl HalTH croco0 JaTh ChIHY oOpa3zoBaHue. Ho BMECTO 3TOro OH MPHUCTaBIsLT Malblia K
MPOBEPKE CBOMX PacueTOB 3apIUiaT, @ BpeMsi OT BPEMEHH MOKa3bIBAI €r0 PY3bsM Ha MOTEXY — yCTpanuBal dJIaKuil
IUPK OJHOTO akTepa. Y ManeHbkoro Kapina ObU1o Mmiaoxo co 3peHHeM, U OH HMHOTJa HEe MOT MPOYMTaTh CTOJIOMK
Yucesl, KOTOpbIe OTell TOACOBBIBANI eMy JUIsl ClIokeHHsl. Kapiry Mermana 3acTeHYMBOCTh, OH HUYETO HE TOBOPWIT U
cMmupsuics ¢ nopaxkeHueM. Bcekope ['ebxapn cranm otnpasisate Kapna paGotaTs mocne obena — CyduTh HPSIKY,
YTOOBI CBHIH ITOJIIEPKUBAJT CEMEHHBIN OI0JIKET.

B 3penbie rogsl ['ayce k OTIy ¢ HECKpBIBAEMBIM IPE3PEHHEM, Ha3bIBasi €r0 «BHICOKOMEPHBIM, HEOTECAHHBIM

FPY6I/I$[HOM»145. K CHaCTbIO, ¥ Kapna OBLITO CIIC JIBa pOACTBCHHUKA, U BOT OHU-TO LICHUJIM €TI0 JapOBaHUE: MaTh U

140 Ioapo6roe xu3ueonucanne Iaycca cm. B: G. Waldo Dunnigton, Carl Friedrich Gauss: Titan of Science (New York: Hafner Publishing Co., 1955).
141 Muir, crp. 179.
142 Muir, crp. 181.
143 Muir, crp. 182.
144 Muir, crp. 179.

145 Muir, crp. 161.
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nans Moxamn, 6par Jloporen. I'e6xapn mpeHeOperan TaqaHTOM ChIHA M cumMTan (opMaibHOE 06pa3OBaHKe
OeccmbICiieHHBIM, a JlopoTea u Hoxauu BepwH B nap Kapna u nporuBoctosim ['edbxapay Bo Bcem. /s Jloporen
CBhIH ObUI PaJOCThIO U TOPAOCTBIO C caMOro poxkaeHus. MHoro net ciycts Kaps npuBen B ¢BOil CKpOMHBINH 0M
npuATens Mo Kowemky — Bonbgranra boiisu, coBcem He 0oraroro, OIHAaKO, TaK yX BBIILIO, BEHTE€PCKOTO
apucrokpata. Jloporea orBena boiisii B CTOPOHKY M CIIpOCHJIA €70 — YTO caMo 10 ce0e MPOrpecCUBHO J1aXe B HAIIU
JIHU, — JACWCTBUTENBHO JIn Kapyl HacTONbKO yMEH, Kak BCE O HEM TOBOPST, a €ClIM J1a, TO KyJa 3TO MOXET €ro
3aBecTH. boilsin otBeTmi, uto Kapiy cyxaeHo crath Benuuaiiimnm matematukom EBponsl. [lopoTea paciiiakanack.

Kapn moctynun B cBoro mepBylo mikony B cemb JieT. LlIkoma »Ta coBceM He cMaxuBalla Ha HE3YUTCKYIO
Jla-®rnem, B KOTOpYIO mpuilen BocbMUIeTHHM JlekapT u KoTopas mosgHee MpociaBuiack. Hamportus, mo
ONMCAHMSIM 3Ta IMIKOJa Oblla «yOOTOW TIOPHMON» HMIHM Ja)Ke «9epTOBOH ABIPOi». YOOrod TIOPHMOI/depToBOi
JIBIPON YIPABISUT TIOPEMILUK/9epT/AUpeKTop 1o ¢damuaun broTTHep, YTO B MepeBoJe € HEMEIKOro, BUAMMO,
Oo3Ha4aeT «A Hy Jenail, Kak s CKasajl, He TO BhIIOpIO». B Tperbem kinacce Kapiy HakoHel MO3BOMWIM H3y4aTh
apu(MeTHKy, KOTOPOI OH BJIaJIell C IBYX JIET.

Ha apudmernueckux 3anatusx broTrtHep mnpoOyxnan HHTepec IOHLOB K MaTeMaTHKe, Ipeiaras UM
CKJIa/IbIBATh JUIMHHBIE CTOJIOIIBI YMCET — 10 CTa MITYK 3a pa3. bioTTHep, Cy/s mo BceMy, CYMTal, YTO CaM OH CTOJb
BECEJBIX MOTEX HE IOCTOWH, ¥ MIO3TOMY J1aBaJl yYeHUKAM TaKHe YHCia, KO caM MOT CIIOKUThH 0€3 Tpy/aa, MpUuMeHss
onpeeNieHHbIe (JOPMYITBI, HO OH OBLI CITUIIIKOM JTFO0C3C¢H, YTOOBI JCITUTHCS MU C KIIACCOM.

Onnaxnpl brorTHep moctaBun nersM 3amady ciaoxkuTh unmcna or 1 mo 100. He ycmen Brorthep
chopMynupoBaTh 3aJaHHe, KaKk €ro camblii MayleHbKui ydeHHWK, Kapim, cmanm cBoro Jocky. 3a 4ac 10 Bcex
octanbHbIX. Korna momonuio BpeMmsi MpoBepsTh caenaHHoe, bioTTHep oOHapyxui, yro Kapn eanHCTBEHHBIH U3
MIOJTYyCOTHU YYEHUKOB MPOW3BEN BBIUUCICHHS 0€30IIMO0YHO, W MPH 3TOM Ha €ro JIOCKE HE 3HAYMINCh HUKAKHE
IIPOMEKYTOUHBIE pacueTsl. [loxoxe, MambunuK HOCTUT (POPMYILy CYMMHMPOBAHUS U BHIUMCIIUI OTBET B YME.

I'oBopsiT, 'aycc oTkpwLT 3Ty (hopMyiy, 3aMETHB, YTO TNPOMCXOIMT, €CIH CKJIAIbIBaTh HE OJHO, a 084
MHokecTBa yucen ot 1 g0 100. Jlanee Mo>kHO ycTpouTh cioxkeHue Tak: ckiaabiBaem 100 m 1,99 u 2, 98 u 3 u T. 1.
B utore monyuaercs 100 Brlpaskenuid, kaxaoe pasHo 101, a 3HauuT, cymma Bcex yucen ot 1 o 100 momkHa OBITH
paBHoO# nonoBuHe pe3yinbrata yMHokeHus 100 na 101, wim 5050. D10 yacTHBIH ciaydaii (opMyITbl, U3BECTHOM elle
nudaropeiinam. OHM Jake UCIOIB30BaAIM €€ B CBOEM TallHOM OOIIECTBE KaK MapoJib. CyMMa YHCEI OT €AUHULIBI 10
A000T0 IPYroro 4Ymclia paBHA IOJOBHHE MPOM3BENCHUSI 3TOro roboro (KpaifHero) 4Ymcia Ha HEro e,
YBEJIMYEHHOTO Ha €UHHUILLY.

brortaep m3ymuicsa. Ha pacnpaBy Haj pasriibAsisiMd OH OBLI CKOp, OJTHAKO W JapOBAHUE YMEI OLIEHUTH I10
JIOCTOMHCTBY. ['aycc, Ha4aB cO BpeMeHeM MpernojiaBaTh MaTEMATHKY B KOJUIE/Ke, HUKOTJa CTYACHTOB HE JIYIHII,
HO OTHOIIEeHUE BIOTTHepa K reHuio M ero mpe3peHue K HeAOCTAaTKy OHOro, MOXOKe, yHacienoBad. ['onabl ciycTs
Kapi Hanumier ¢ oTBpalieHneM O TPeX CBOMX CTYAEHTaX-0AHOroakax: «OIuH MOArOTOBJIEH OUY€Hb CPE/IHE, APYroi

MEHee 4eM CpeJIHe, a TPEeTheMy He JOCTaeT HH MOATOTOBKH, HU crocoGHocteit...»146 Dror ero xommenrapuii
MOKa3bIBaeT OTHOIIeHHe ['aycca K yuuTenscTBY BooOmie. CTyOeHTHI ke CO CBOEH CTOPOHBI IJIATWIM €My 3a
IIPE3PEHUE B3aUMHOCTBIO.

BbrotTHEep Ha cBOM IeHBIW BhIMHcaAN U3 ['aMOypra camblif mepe1oBoii o TeM BpeMeHaM y4eOHUK apu(METHKH.
BosmokHo, ['aycc HakoHel oOpen HacTaBHHKA, B KOTOPOM CTOJIb OCTpO Hyxaaics. Kapn cTpeMuTenbHO OCBOMI
kHUTY. K cokaneHnro, oHa He BBI3BaJa Y HETO HUKAKMX 3aTpyAHeHud. Torma-to BIOTTHED, CTONB K€ WCKYCHBIN
opatop, CKOJb M MaTeMaTHK, 3asBWI. «S Oojee HMUEMY HE MOTY €ro HayyuTb», — M CHaJCs; HaBEpHOE, YTOObI
BHOBb COCPEIOTOYMTHCA Ha IOPKE CBOMX MEHEE OJAPECHHBIX YYEHHKOB, KOTOPBIE YCIIENM KakK-TO 3aCKy4arhb.
Hesstunernuit Kapn npulnumsnics emie Ha 0MH AT K Kapbepe MO30JIMCTOrO TPYISATH U MOENATENs COCUCOK.

N Bce-raku brortHep He octaBun reHuil 'aycca Oe3 BHuMmaHusA. OH NPUCTaBUI K MallbUMKy CBOETO
0JIaPEHHOr0 CEeMHAIIATHIIETHETO TIOMOIIHIKA — MoxanHa Baprenbca. YV Moxanna Gbia noTpscaromas pa6ora: oH
W3rOTaBIMBaJ MACYME IEPbS U HACTaBJUI YYEHUKOB BIOTTHepa, Kak MMHU NOJb30BaThCs. BIOTTHEp 3HAN, 4TO 3a
Baprenbcom BoguTcs cTpacTh K MareMaTHKe. Bckope neBsITH— M CeMHaILATUIETHUH YXKe YYWINCh BMECTE —
COBEPIIICHCTBOBAJIN JIOKA3aTeNbCTBA, MPHUBEICHHBIC B YYCOHHKAX, W TIOMOTAIN APYr IPYTy OBIIAJEBATh HOBBIMHU
noustusmu. [Ipomo Heckombko set. [Mayce cram mogpoctkom. JIr060ii, y KOro ects peOeHOK-TIOAPOCTOK, KTO
3HAKOM C MOJPOCTKAaMM WJIM KTO UM XOTb pa3 ObLI caM, 3HAET: 3TO O3HavaeT mpobsemsl. B cioydae ["aycca Bompoc
CTOUT TaK: YbH TO MPOOIEMBI?

HeiHe noapocTkoBasi NpOTECTHOCTh — 3TO OOJNTATHCS BCIO HOUb HEBECTD IJE C MOJAPY>KKOH, Y KOTOPOH B SI3bIKE
mtudt ¢ OpmwumanTom. [pu xxu3nau [Naycca mupcuHT cebe MOKHO OBIJIO CTIPaBUTh MCKITIOYUTENBHO Ha ToJie 00,
HO MPOTECTHOCTU NPOTHUB OOIIECTBEHHBIX HPABOB XBaTaJO Oyb 370p0B. MOIIHOE UHTEIIEKTYaIbHOE IBU)KEHUE B
I'epmanunm B Te BpeMeHa HasbiBajoch «Sturm und Drang» — «byps v HaTHCK».

Kaxkoe 0b1 HEMeIKOe OOIIECTBEHHOE JBUKEHUE HU TOIOOUIIO CIIOBO «Oyps», CTOUT JepkKaTh YXO BOCTPO, HO
9TO KOHKpeTHoe Bo3riaBwian ['ere u lwmnep, a ve ['murnep u 'mmmnep. «Byps m HaTHCK» OOTOTBOpWIIA TEHHI

146 Hollingdale, crp. 317.
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JMYHOCTHU U MPOTECT MPOTUB YCTAHOBJICHHBIX MpaBWil. ['aycca He MPUHATO CUUTATH aJ€ITOM 3TOrO JBUKEHUS, HO
TeHHEM OH ObLT U IeHCTBOBAJ B 3TOU CBSI3M CBOMM YHHUKAJIbHBIM CIIOCOOOM: OH HE BOEBAJ HHU C POIAMUTEIIIMH, HU C
nojauTHyeckoi cucteMoil. OH BoeBan ¢ EBkinaom.

B nBenanate et ['aycc B3siics KpUTUKOBATH CBKIMIOBEI «Hauama». OH cocpeoTouniIcs, Kak | IPOvHe J0
HEro, Ha nocryjiare napamiensHocTH. Ho xputuka "aycca okazanachk cBexxee U eperuuHee. B ominuue ot cBoux
NpPEeALIECTBCHHUKOB, ['aycc He MBITaJIC HU Hamlynath Oojee ymnoOoBapuMyro (hOpMyIHMpOBKY HOCTyJaTa, HH
MPU3HATh €ro HeoOA3aTeIbHOCTh IyTeM JI0Ka3aTeIbCcTBa Yyepe3 Apyrue nocryiarsl. Bosmoxkno au, nyman ["aycce,
9TO MIPOCTPAHCTBO HA CAMOM JIeJie UCKPUBIIEHO?

K natHagmaté rogam l'aycc cranm mepBbIM MaTEMATHUKOM B HMCTOPHMHM, NPUHSBIIMM HIEK, YTO MOXKET
CyHIECTBOBATh JIOTUYECKH HENIPOTUBOPEUHUBAsL TEOMETPUS, B KOTOPOH MOCTYJIAT NapauIeIbHOCTU HEACHCTBUTEIEH.
[TonsiTHOE neno, 3TO eme TpeOOBalIOCh JOKa3aTh, M 10 CO3laHHMsA TAKOM HOBOM IreOMETpUM IyTb IPEICTOSI
HeOnu3kuil. Hes3upast Ha napoBanue, I'ayccy-noApoCTKy MO-NIPEKHEMY T'PO3HIIO CTaTh OYEPEAHBIM 3eMiiekonoM. K
cyacTbto [y ['aycca n Hayku B 1IeJIoM, €ro Apyr baprenbc 3Han oJHOro mapHs, KOTOPBIM 3Hal APYroro mapHs,
KOTOPBIN 3HAJI napHs o nmMeHu depauHan, repuor bpayHmBenrckuid.

Yepes baprenbca 1o PepanHaHAa JOIUIM CIIyXH O MHOTOOOEIIAIONIEM MOJIOIOM YEI0BEKE ¢ MaTEMaTUYECKUM
napom. ['eprior npeanoxui onjaaTuTe eMy oOyueHue B kosutempke. M TyT kamHem npeTkHOBeHus ctan orer] Kapia.
I'eoxapn Naycc, BUAMMO, CUMTAN, YTO SAMHCTBEHHBIN IMyTh B )KU3HH YeJIOBEKa — 3TO KomnaTh kaHaBbl. Ho Jloporea,
HECIOCOOHAas MPOYeCTh HU OJHY M3 KHUI, KOTOpbIE XOTEJIO M3ydaTh €€ 4ajo, BcTaja 3a chiHa ropoil. Kapmy
MO3BOJIWIIM TMPUHATH UIeApoe MpenoxeHue. B msaTHaauaTe JeT OH MOCTYNWI B MECTHYIO THMHa3uil0 —
NpUONIM3UTENIBHBIA HKBHUBAJEHT Hamedl crapmeil mkonsl. B 1795 romy, B BocemMHannarh, €ro B3sUId B
['éTTUHTEeHCKN YHUBEPCUTET.

I'epunor m TI'aycc capyxwunucb. I'epuor mpopomkan mnoaaepkuBaTh l'aycca m mociie komnemka. laycce,
HAaBEpHOE, JOrabIBaJICs, YTO BEYHO TAK IPOAOJIKATHCSA HE MOKET. XOOWIH CIIyXH, Y4TO IIEAPOCTh UCTOIIAIA Ka3HY
repuora ObICTpee, YeM XOTeJIoCh Obl, 1a M HEMOJOA OH OBbLI — HIECTHAECAT C JMIIHUM, a HACIEJHHK €ro Mor
OKa3aThCsl KyJa MeHee BeNMKOAyIIHbIM. Ho Tak wim mHade — mocieayromye AecsaTh JeT Obum i laycca
MHTEIJJIEKTYaJIbHO CAMBIMU IIJIOJOTBOPHBIMHU.

B 1804 rony on BmoOMICA B H0OPYI0 M NPHBETIMBYIO OaphluIHIO 10 mMeHH Moxamma Octxodd. ITox ee
yapamu ["aycc, KOTOpBIH Tak 4acTO MPOM3BOJAMII BIIEUATIEHHE BBICOKOMEPHOTO U aOCOJIFOTHO CaMOBIIOOICHHOTO
YeJI0BEKA, BAPYT CTaJl CMUPEHEH U CAMOYHHUMKUTEIIEH.

O Moxanne cBOeMy JipyTy boitsn oH nucar:

Yowrce mpu onsa smom aneen, edéa b ne CIUWKOM 8038bIUEHHDBIL OISl DMOU 3eMU, — MOSL HeGeCmd.
A upessviuaiino cuacmaug... I nagnas vepma ee — muxas npeoannas oywa 6e3 eOunol Kaniu 2opedu
unu xucnomsl. O, HACKONLKO Jice OHA Nyyuie MeHs... Al Hukocoa e cmen u HAOesmvbCs HA MaKoe
onascencmeo. A ne Kpacus, He cananmen, MHe eli Heue2o NpedsiodCUumsv, Kpome 4ecCmHo20 cepoyd,

ucnoanenno2o npedantoii mo6eu. A yoc omuasncs koeoa-nubyob obpecmu moboss 147,

Kapn u Hoxauna noxennuck B 1805 roxy. Ha ciemyrommii rox y Hux pommics ceie Hosed, a B 1808 roxy —
no9b MuHHA. Bex nX cuacThs oKa3ajcs HEIIOJOT.

Ocenpto 1806 rona He 6oJe3Hb, a paHa OT MYIIKETA, MOJIy4yeHHas B cpakeHuH ¢ Hamoneonom, yHecna KHU3Hb
repuora. ['aycc crosin y OkHa B cBoeM JoMe B ['€TTHMHreHe W CMOTpeEN, Kak eleT Ha MOBO3KE €ro CMEpPTEIbHO
paHeHsblit apyr ¥ mokposurens. [1o upornn cyns6s1, Hanoneon He cran yHuuroxats poaHoii ropoxa ["aycca — u3z-3a
TOTO0, YTO «37IECh KUBET BEIMYANIINNA MATEMATHK BCEX BPEMEHY.

CwMmepTh repriora, eCTeCTBEHHO, IpruHecaa ceMbe ['aycca punancoBsle 3atpynnenus. Ho, kak BBISICHUIOCH, 3TO
ObUIO MeHbIlee M3 301. B mocieayrommue HECKOJIBKO JieT yMepian oTell Kapima u ero 3a00TJIMBBIA AsIOIIKA
Noxaun. A morom, B 1809-m, Moxanua ponuia ux TpeThero pedbenka — Jlynca. Pogbl MuHHBI ObLTH TPYIHEL, a C
poxnennem Jlyuca W MaTh, M MIajJeHel TSKKO 3abonemi. Uepes Mecsl Mocie poioB MoXaHHa CKOHYAIACK.
Bckope nocne ee cMepTH MOYHII 1 HOBOPOXKIEHHBIN. 3a KpaTKoe BpeMsl *U3Hb ['aycca moTpsicana oJHa Tpareaus
3a npyroi. Ho u 370 emie He Bce: MUHHE TOXE CYXJIEHO ObLIO YMEPETh MOJIOIOM.

I"aycc Bckope »eHWJICS IOBTOPHO M POAMJI B HOBOM Opake emie Tpoux nereid. Ho ans Hero mocie cmeptu
MoxaHHbl, TIOX0Xke, HE OCTANOCh TIOBOJOB s pagoctu. On mucan Boitsu: «9To mpaBga — B Moeii XHU3HH MHOTO
OBUTO TOTO, YTO YTHMO B 3ToM Mupe. Ho moBepsTe MHE, JOPOTOil APYr MO, Tpareausi MPOIIUBAET MOIO KH3Hb

KpacHoo JeHroii...»148 Hesamomro mo cBoeii cmepti B 1927 roxy omuH u3 BHyKoB Kapia OGHapysKiim cpeiu
IHCEM JIe/ia O/IHO, 3JIUTOE ciie3aMu. [1oBepX 3TUX KIISKC e/ MHCaT:

147 Hollingdale, crp. 65.

148 Muir, crp. 179.
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OOuHOKUU, CHYIO 51 MeJC CYACTAUBLIX NI00ell, OKpycalouux meus. M ecau xoms HA MCHOBEHbS.
3ACmasisiion OHU MeHsl 3a0blmb 0 Moell Ne4anu, OHA 6038PAWAEMCsL ¢ YOBOEHHOU Ccuol... Jadxce
SICHOe HebO ycy2yonsiem MoK epyCchib...

I'nasa 16. [Tanenune nsATOro0 MOCTyIaTA

I"aycca He cTanmu Obl CUMTATh CBETWJIOM MaTeMaTHKH, HE MOBIUSN OH Tak INyOOKO Ha MHorue ee obmactu. 1
TeM He MeHee MHoraa [‘aycca BOCHPHMHHMMAIOT Kak (HUTypy MEpPEeXOAHYIO — CKOpee KaK yYEHOIO, 3aBEpIIMBIIETO
pa3paboTku, HauaTble HbIOTOHOM, a HE OCHOBOMOJOXKHUKA padOT IpsaylMX MokoneHuil. B wactu reomerpun
MPOCTPAHCTBA ATO COBCEM HE TaK: €0 yCHJINs 00ecleumin MaTeMaTHKaM U (pU3UKaM Moje A1 paboThl HA CTO JIeT
Briepes. Y numib o1HO MeIano peBOJIIOIUH MPOU30UTH: ['aycc XpaHui cBoto padoTy B TaiiHe.

Korma I'aycc B 1795 rogy crtan ré TTHHICHCKUM CTYJICHTOM, OH JKMBO 3aWHTEPECOBAJICS BOIIPOCOM IIOCTYJaTa
napaensHoctd. OamH w3 mpenonaBateneil [aycca — AOpaxam KéctHep — yBnekancs Ha Jocyre
KOJUIEKIIMOHUPOBAHUEM JIUTEpaTyphl Mo ucropuu mnoctynara. Y Kécrthepa maxe Obu1 cTyaeHT ['eopr Kimrorens,
HaIKMCaBIIMK JUCCEPTALUIO — aHAIU3 ABAJLATH BOCBMH HEYIA4HBIX IIONBITOK JOKa3aTb MocTynaT. M Bce ke HU
KéctHep, HU KTO Apyroil He roTOBHI OBUIM K TOMY, YTO IOAO3peBas ['aycc: YTO MATHIA MOCTYNAT MOXKET OBITH
HenelicTBuTeneH. KécTHep maxe ropapuBaj, 4To JIMIIb CYyMACIHICANINH CTal ObI COMHEBATHCS B COCTOSITEIBHOCTH
nocryinara. ['aycc nep:kan cBoe MHEHHE IpH cele, XOTs, KaK BBIACHWIOCH, 3alMChIBaJl COOOpakKEHUs B CBOM
HAay4HBI >KypHaJl, KOTOpPBIM OOHapyXWIM 4Yepe3 COpOK TpU roja mnocie cmepTu ydeHoro. Ilozguee I'aycc
npeHeOpeKuTeIbHO 0To3BalCs 0 KécTHepe, 6anoBaBiieMcs nucaTelbcTBOM: «Beayiuii MaTeMaTuk cpeay M03TOB,

BeYIIMi TOST cpen MaTemMaTikos» 149,

Mexnay 1813 u 1816 rogamu, yxe npenojaBasi MaTeMaTHIECKyIO acTpoHomuto B ['€rtunrene, ["aycc HakoHer
NPOM3BEN PEIIUTENBHBINA MTPOPBIB, KOTOPOTO XKJAIU CO BpeMeH EBKiIna: OH COCTaBUII ypaBHEHHs], ONMCHIBAIOIINE
4acTH TPEYroJbHMUKAa B HOBOM, HEEBKJIHMIOBOM, NPOCTPAHCTBE, YbID CTPYKTYpy MBI TeMeph Ha3bIBaeM
eunepooauvecxou ceomempuei. K 1824 rony 'ayce, moxoxe, pazpaboTai BCIO TEOPUIO IEJIUKOM. 6 HOSIOpsT TOTO

ke roga l'aycc nammcan @. A. Taypunycy 150 — IOpUCTY HEMAJOr0 yma, pa3BIIEKaBIIEMYCS MaTEMaTHKOM:
«JlonyieHue, 4To cymMma Tpex yriioB [B TpeyroiabHuke] Menbine 180°, npuBoauT Kk 0c000i reoMeTpuu, J0BOJIBHO
OTIIMYHOM OT Hameid [T.e. eBKINWAOBOH], YTO COBEPIICHHO MOCIEIOBATeIbHO, M s Pa3BWI €€ BIIOJHE
YIOBJIETBOPHUTENBHO...» ['aycc 3Ty TeOMEeTpHIO HUKOT/Ia He 0OHApOAOBal M HacTamBal, 4YToObl HH TaypuHyC, HU
KTO MHOM He npenaBaiu ero oTkpbiTus ornacke. [louemy? LlepkBu ["aycc He Gosiics, oH onacaiicsi ee NepekKUTKOB —
CBETCKHX (Qri10co(oB.

Bo guu laycca mytn Hayku u Quiocoduu emie He OKOHYATENbHO pa3ouuinch. ®U3MKY 3HaIM HE Kak
«(pusnky», a kak «Hatypduiaocopuro». Hayqnoe MpIieHne yxe He Kapaiu CMEPThIO, HO COOOPaXEHHUs HA OCHOBE
MHTYHIIMA WIA Bephl BCE PAaBHO YAaCTEHHKO CUMTAIU B PaBHOM Mepe OCMBICICHHbIMH. OIHO MOJIHOE TOBETpUE
0co0eHHO Becenmio l'aycca — «CTONOBEpUYEHME»: IPyMNa BO BCEM OCTAJBHOM Pa3yMHBIX JIIOJEH yCaKMBalach
BOKpYT CTOJA, BCE KJIaIM Ha Hero pyku. [IpumepHo yepe3 moiyaca CTOJ, BUAUMO, 3aCKy4aB, HAuMHAJ JIBUTAThCS
WIM Bpamatbcs. DTO JBM)KEHHE O3HAyano, MO BCEH BUIAMMOCTH, YTO-TO BpOJI€ CIHUPUTHUECKOTO MOCIAHUS
MepTBeIX. Kakue Takue mociaHus MpHU3pakd OTIPABISUTN JKUBBIM, HE BIOJHE TOHSATHO, 3aTO BBIBOJ OYECBHJICH:
MEpTBBIE JIIOU MPEANOYUTAIOT CTaBUTh CTOJIBI K JanbHel creHe. IlpencraBisercs, kak KomraHus OOpoJaThIX,
00JIaYEeHHBIX B YEpHBIE KOCTIOMBI CYJEHCKUX, CEMEHUT BMECTE CO CTOJIOM, H30 BCEX CHJI IBITASACH yJEP)KaTh PyKH
Ha 3aJ]laHHBIX MecTax M YBA3aTh MEPEMEIIEHHE C OKKYJIbTHbIM aHUMHYECKUM MAarHeTU3MOM, HEXelu C
HPUIOKCHUEM COOCTBEHHBIX CHL. B coBpemeHHOM ["ayccy Mupe Takue sIBJIEHHUS MOIVIM Ka3aTbCsA PasyMHBIMH, a
BOT MBICIIb O TOM, 4TO EBKnuz ommbancs, — Her.

["aycc moBuaan CIUIIKOM MHOTO YYEHBIX, BTSHYTBHIX B H3HYPUTEIbHBIE paclpy ¢ HEJJOyYKaMHU, YTOObI BlI€3aTh
B HEYTO MmomoOHOe camoMy. Bammic, k mpumMepy, 4bH paboThl ['aycc IeHm1, 0Ka3acsi BOBJICYEH B 0KECTOUCHHYIO
nuckyccuto ¢ anrmiickuM punocodpom Tomacom ['066 com [X006063] 0 ToM, Kak Jiydllie BCEro CYMTaTh IUIOLIA]b
kpyra. ['o66c n Bammcl91l Gonee npamuatu ner myGmmuHO OOMEHMBATHCh OCKOPOICHHSIMH, MOTPATHB YiMY
OCCIIEHHOr0 BpEeMEHHM Ha counHeHHe maMdiaeroB mon HasBaHusMH «[Ipumersl aOCypAHOW TeoMeTpHH,
JIEpEBEHCKOT0 Hapeuus 1 JIp. y JoKkTopa Bamnuca».

®dwunocod, ubnx mocnenosarenel ['aycc Oosincst Gonee Bcer0152, o1 Ummanynn Kanrt, ckoHuaBmuiics B

149 Dunnington, crp. 24.
150 Dunnington, ctp. 181.
151 Russell, crp. 548.

152 Kiline, Mathematical Thought , ctp. 871.
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1804 rony. @usnuecku Kanr 6611 Tymys-Jlorpekom ¢uitocodoB: cyTynbli, enBa Jid mATH GyTOB POCTOM, C CHIIBHO
neGpopMHUpOBaHHOW TrpynHOM KiieTkoi. B 1740 roxy on moctynun B yHuBepcuter KEHMHrcOepra Ha T€OIOTHIO, HO
oOHapyXui B cebe BiieueHHe K MaTeMaTuke 1 pusznke. OKOHYMB YHUBEPCUTET, OH MPHHSIICS ITyOINKOBATh paOOTHI
no ¢unocoduu M cTanm YaCTHBIM MpeENojaBaTeNieM M NMPH3HAHHBIM JiekTopoM. Oxoino 1770 roma oH B3suics 3a
paboTy, BIIOCIEICTBUYU CTAaBLIYIO0 €0 CaMOW 3HAMEHHUTON KHUTOM, — 32 «KpUTHKY 4HCTOrO pazyma», U3JaHHYIO B
1781-m. KaHT oTMe4al1, 9To TEOMETPHI €ro JIHEH 00paliajiich B CBOUX «JI0Ka3aTeIbCTBAX» K 3PaBOMY CMBICITY H

rpaHuecKiUM H300PaKEHHSIM, M CYMTAN, Y4TO OT MPETeH3mii Ha cTporocthl93 cremyer 0TKasaThes, a BMECTO 3TOrO

TOaraThCs Ha MHTYMIMIO. [aycc TPHAEPIKMBANCS IIPOTHUBOIONOXKHOrO MHeHus194: ctporocts Heobxoamma, a
OOJBIIMHCTBO MATEMATHKOB — HEKOMIIETEHTHBI.
B «Kputnke yncroro pasyma» KaHT Ha3bIBaJl €BKJIHMIOBO IMPOCTPAHCTBO «HEU30EKHOW HEOOXOIMMOCTBHIO

MbIcu» 195, l'aycc He ormeran unen Kanta mpsmo ¢ mopora. OH ¢ HUMHU CHavalla O3HAaKOMHIICS, a TOTOM HX
otMmen. bonee toro, roBopsT, I'aycc, B moneiTke noctndb Kanrta, mpouyen «KpuUTUKY YHCTOro pazyMa» ISITh pas, a
3TO, 3HAETE JIM, HEMAJBIM TPy A1 YelIOBEKa, OCBOMBIIETO PYCCKUW M TPEUECKUN C MEHBIINM YCHUIIUEM, YeM

GOMBIIMHCTBY M3 HAC TpeOyercs ams oThickanms Xopidten Todrolld6 s apuuckom menro. Buyrpenmsis 6opsba
['aycca cTaHOBHTCS TOHSATHEE, €CIM TPEACTABUTh, C KaKoil sSCHOCThIO KaHT (hopMyimpoBanm MBICIH O pa3iuduu
MEX/Ty aHATUTUYECKUM U CHHTETHYECKUM CYXKICHHUSIMU:

Bo scex cyacoenusix, 8 Komopuix Mulcaumes omuoueHue cyovekma xk npeouxamy (s umero 6 udy
MONLKO  YMEepOumenbHble CylcOeHus, maxK Kak 6cied 3d HUMU NPUMEHUMb CKA3aHHOe K
OMPUYAMETLHBIM CYHCOCHUSM HEMPYOHO), FMO OMHOULeHUe MoJXcem Obimb 080sKum. Hnu npeduxam
B npunaonescum cyovexmy A kak neumo cooepacawjeecs (6 ckpvimom euoe) 6 smom nousimuu A, unu
aorce B yenuxom Haxooumcs ene nowamus A, xomsa u ceA3aHo ¢ HUM. B nepsom cnyuae s nazviéaro

cy:)fcc)eHue anaimumudeckKkum, a 60 6MoOpomM — CURmMmemu4eCcKum 157

B namm nHm marematukd ¥ (pU3MKM HUMAJIO HE OECIOKOATCS, YTO 00 MX TEOPHAX CKAXKYyT (PHIOCO]BHI.
3HAMCHUTBIN aMepUKaHCKHUi Gu3uk Puuapn deiinman [DaiiHMeH]| Ha BOIpOC, YTO OH JAyMaeT o Guiocoduu, aai

eMKHi1 OTBET, COCTOSAIIMI U3 TpeX OYKB: IEpBAsi — «X», JIBE OCTAIbHBIC — XapaKTepHOE OKoHuaHue «-Hs»198, Ho
["aycc Bocmpunsin pabory Kanra Bceppe3. OH mmcan, 4TO paziuyue MEXAy aHAJUTUYECKOM M CHHTETUYECKOM
MBICJIbIO, IPUBEIEHHOE BBIIIE, TAKOBO, YTO JIMOO BA3HET B TPUBHAIBHOCTH, JHOO JI0’kHO». HO MbICHSIMU 3THMHU —
TaK K€, KaK U CBOMMH TEOPUSMHU O HECBKJIMJOBOM IIPOCTPAHCTBE, — OH JEIWICS JIUIIb C TEMU, KOMY JOBEPSIIL.
[lpuuyna ucropuu, M3-3a KOTOPOH BCKHHYTO OBUIO HeMayo OpoBeil: ['aycc-To CBOMX PEBOIIOIMOHHBIX PadoT
1815-1824 ronoB He my0AMKOBATI — B OTIMYHUE OT JBYX IPYTHUX €T0 COBPEMEHHUKOB.

* * *

23 HostOps 1823 rona Moxaun (SIxomr) Boiisin, cein crapuaHoro apyra Kapma Iaycca, Bonsdranra Boiisin,

HATIMCAI OTIy, YTO «CO3JaN HOBBIH, HHON Mup M3 Huduero» 199, mmes B BHIy CBOE OTKPHITHE HEEBKIHMIOBA
npoctpancTBa. B TOoT ke rom B poccuiickom ropoae Kazanr Huxonaii MBanoBuu JloOaueBckuii B cBoeM
HEHM3/JaHHOM Y4eOHHKE IeOMETPUH OCMBICIIWII TTOCIECTBHS HApYyLIEHUs MATOro nocrynara. JlobadeBckuil yumcs
y Hoxanna baprenbca, B Te BpeMeHa ciyxmuBiuero npodeccopom B Kazann. M Bombgranr Boitsn, u Baprensc
JTAaBHO MHTEPECOBATNCH HEEBKJIMOBBIM IIPOCTPAHCTBOM M MHOTO 00cy»amu ¢ ['ayccom ero cooOpa)keHust Ha 3TOT
CUeT.

Cosrnanenne? I'ennii 'aycc OTKpBIBAaET BEIHUKYIO TEOPHIO U Pag OOCYAUTH €€ C APY3bsIMH, HO OTKA3bIBACTCS e
nyOnukoBaTh. Bekope mocie 3Toro apy3bs U pOACTBEHHHUKH 3TUX JAPY3€d BAPYT, OTKyJa HU BO3bMHCH, BBIXOJAT U
3asBJISIOT, YTO OHM CHENAJIM TOYHO TaKOE )K€ BEJIMKOE OTKPBITHE. DTO CTEYEHHE OOCTOATENBCTB MOPOANUIIO KaK

153 Russell, Introduction to Mathematical Philosophy (New York: Dover Publications, 1993), ctp. 144-145.
154 Dunnington, crp. 215.

155 c. Greenberg, crp. 146. Ananu3 npexcrasienuii Kanra o npocrpanctse u Bpemenn cM.: Russell, Introduction to Mathematical Philosophy , ctp. 712-718, u Max Jammer,
Concepts of Space (New York: Dover Publications, 1993), crp. 131-139.

156 TpanuuuoHHsIH rpeyeckuii canar.

157 «Kpurnka gucroro pasyma», T. IV. Ilep. ¢ nem. H. Jlocckoro. — Ipum. nep.

158 4 cam HEOHOKpaTHO GeceioBai 06 3ToM ¢ Peitnmanom B Kanudophuiickom TexHomornueckoM nHeturyte, [lacaguna, B 1980-1982 rr.

159 Dunnington, crtp. 183. TToxpoGHee o xwu3uu Boitsu cm.: Gillespie, Dictionary of Scientific Biography, crp. 268-271; o sxwu3uu Jlo6auesckoro cm.: Muir, crp. 184-201; E. T.
Bell, Men of Mathematics (New York: Simon & Schuster, 1965), crp. 294-306; Heinz Junge, ed., Biographien bedeutender Mathematiker (Berlin: Volk und Wissen Volkseigener
Verlag, 1975), crp. 353-366.
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MUHHMYM OfHY necenky o Jlobauesckom160 — ¢ o6BuHMTENLHBIM TekcTOM: «Bopel HieH, Thl He CBOIH Oueii ¢
qy)KHUX 3areif...» OgHaKo OONBIIMHCTBO UCTOPUKOB B HAIIM JTHU CYMTAET, YTO TEpenajcs CKopee AyX, HeKelu
KOHKpeTuKka TpynoB ['aycca, a boitsu u JIobaueBckuil He Beanu o paboTe Ipyr Apyra — BO BCSIKOM Clly4yae, B CBOE
BpeMs.

K coxanenuto, He Benanm HHUKTO. KIlO4WeBBIX A7 HayKH BBICOKOJIOOBIX MAaTEMAaTHKOB HHUKTO HE CIymIa.
JlobaueBckuii cBoro pabory omyOnukoBas, a TonKy? OHa BBIIIIA B HUKOMY HE HM3BECTHOM PYCCKOM >KypHaje
«Ka3zanckuit BecTHUK». A Boiisin MOXOpoHUI CBOM TPy B IPUJIOKEHUHU K OJHOM M3 OTLOBBIX KHUT 110J] HA3BAHUEM
«Tentamen» («OmbiT»). YeTslpHaauaTh ¢ 4eM-TO JIeT cmycTs [aycc HaTkHyilcs Ha crateio JlobGadeBckoro, a
Bonbgranr Hamucan eMy o padoTe ChIHa, HO ['aycc mo-npekHeMy He coOMpasics M3JaBaTh CBOH TPYIbl — OH HE
’KeNaJl 0Ka3aThCsl B AMUICHTPe ckaHana. Hanucan bolisii BexnBoe mo3apaBUTelibHOE MUCHMO (OTMETHB, YTO CaM
YK€ JIOCTUT CXOIHBIX pE3YJIbTATOB) M BEJIMKOAYIIHO BbIABUHYJI JI00a4eBCKOTO B UICHBI-KOPPECHIOHICHTHI
KopouneBckoro nay4noro obiectsa ['érrunrena (u 8 1842 roay Toro HeMeAaeHHO U30pain).

SAunom Boiism He oOHapomoBan Oojice HU €IMHOW MaTEeMaTHYEeCKOH pabOThI 161, JloGauerckuii xe cran
yCIIENTHBIM (PYHKIIMOHEPOM, a BIOCIEACTBHH — U pekTopoMm KazaHckoro yrmBepcutera. boiisu n JlobaueBckui,
OBbITb MOJKET, TaK Obl M pacTasuld BAAJIH, eciiu Obl He cBs3b ¢ ['ayccom. Kak HM mapagokcanbHO, OJTHAKO UMEHHO
cMepTh ['aycca B nTore npuBesna K HEEBKIMAOBON PEBOJIIOLUH.

lNaycc kpaiiHe MeAaHTUYHO OTHOCWIICS K XPOHHKE COOBITHH, CBS3aHHBIX C €ro nepcoHoil. OH yBIEYEHHO

coGupan HeKoTopbie cTpaHHble AaHHbiel02 — HampuMep, MPOXOMKHTENEHOCTH KU3HN YMEPIIUX Apy3el B IHAX,
WIN YHUCIIO IIAroB OT 0OCepBAaTOpUH, B KOTOPOH OH TPYAWICS, 0 PA3IMUHBIX MECT, KOTOPbIE €My HPaBHIIOCH
HaBemate. OH U paboTy cBoro natupoain nodasno. [locne ero cmMepT y4eHUKH HaOPOCHIINCH HA €ro 3alich U
KOppEeCHOHIeHIINIO. TaM OHM 0OHApY UM €T0 TPYIbI, MOCBAICHHBIC HEEBKIIHIOBY IIPOCTPAHCTBY, a TAKXKE CTAThH
boiisu u JlobaueBckoro. B 1867 romy mMX BKIIOUMIM BO BTOpOE HM3JaHWE BIMATENHLHOTO cOopHWKa Puxapjia
baneuepa «Elemente der Mathematik». CoBcem ckopo oHM cTallii CTaHAAPTHBIMU OTIOPHBIMH CChIJIKAMH JIJIS TEX,
KTO paboTai HaJ HOBOW reOMETpHEH.

B 1868 romy uranbsHCKUI MaTeMaTHK Jy/KeHHO benbTpamu yIOKOWI pa3 M HaBCer/a TeMy J0Ka3aTelbCTBa
NOCTyJIaTa MapajuIeIbHOCTU: OH  JIOKa3ajJ, YTO eBKJIMJOBAa TE€OMETpUs 00pa3yeT HeNpOTHBOPEUUBYIO
MaTeMaTHYeCKyl0 CTPYKTypy, ¥ TaK K€ BeIyT ce0s HOBOOTKPHITbIE HEEBKJIHMJIOBHI IPOCTPAHCTBA.
HenpotuBopeunBa iu eBKIMI0Ba reoMeTpus? Mbl ellie yBUAUM, U4TO 3TO MOKa HU JOKa3aHO, HH OTIPOBEPTHYTO.

I'napa 17. bay:xnanusi B runep6o/im4eckoM MpocTpaHCTBe

Uro ke 3a MTUIA 3TO HEEBKJIMIOBO MPOCTPAaHCTBO? [ 'mmepbommyeckoe MpOCTpaHCTBO, OTKpbIToe [ayccom,
boitsiu n JlobaueBCKUM MOJy4aeTcsi, €CaM 3aMEHUTh MOCTYyJaT MapajuleNbHOCTU JOMYIIEHUEM, YTO JJIs JII000H
JTAHHOM TPSIMOI €CTh HE OJTHA, a HECKOJBKO MapaUIebHBIX MPSMBIX, IIPOBEACHHBIX Yepe3 Ty WIH HHYIO TOUKY, HE
JeKallylo Ha JaHHOHM mpsmol. OJHuUM U3 ciencTBuil 3toro, nucan I'aycc Taypunycy, sBIsieTCs TO, YTO CyMMa
BCEX YTJIOB B TpeyroibHUKE Bcerna MeHbie 180° Ha BemmunHy, koTopyto ["ayce Ha3Bai yernosvim degpexmom. Ha
Jpyroe cieACTBHE HATKHYJICS Bamiuc: mogoOHbIX TPEyroJbHUKOB B TAKOM IMPOCTPAHCTBE HE CYIIECTBYET. DTH J1Ba
CIIC/ICTBHS CBSI3aHBI MEXKTy COOOH, MOCKOJBKY yIJIOBOH JIeEKT 3aBUCUT TO Pa3MEpOB TPeyroiabHUKA. Yem Oobiie
TPEYyroJbHUK, TeM Oomblne yriaoBoil pgedexT, a MaJeHbKHE TpPEYroJbHUKH — Oojiee eBKIMIOBH. B
THIEepOOIMIECKOM TIPOCTPAHCTBE K €BKIMIOBBIM (popMaM MOYKHO MPHOJIM3UTHCS, HO IOCTUTHYTh MX HENb3s — B
TOYHOCTH KaK Bbl HE JOCTUTHETE CKOPOCTH CBETa MJIM CBOETO MEaTbHOIO BEca.

Bpojae Obl Manoe u3MeHeHHe MPOCTON aKCHOMBI — MOCTYJIaTa NMapaulebHOCTH, OJHAKO €r0 XBaTHJIO, YTOOBI
MOPOJIUTh BOJHY, MPOKATUBIIYIOCS MO BCEMY KOPIYCY EBKJIHMIOBBIX TEOPEM U TOMEHSBIIYIO KaXIyi0, YTO
onuceBana (opmy npocrpaHctBa. CrnoBHO ['aycc BBIHYJN CTEKJIO M3 €BKJIMJOBA OKHA M 3aMEHWI €ro Ha
HCKQKAOIIYIO JINH3Y.

Hu Tayccy, mm JloGaueBckomy, Hum bolisu He ymamoch BbIpabOTaTh NPOCTOW CHOCOO HATIISATHO
WLTIOCTPUPOBATH 3TOT HOBBIA BHJI MPOCTPAHCTBA. DTO MOIYYHIIOCH Y DymkeHno benbrpamu m — momporie — y
Anpu Ilyankape, matemaruka, ¢usuka, ¢uiocoda u JBOIOPOAHOTO Opara Oymyiiero mpesujeHTa DpaHiuu
Paitmona. U Torma, u HeiHe AHpH — MeHee M3BecTHBIM [lyaHkape, HO, Kak M €r0 Ky3€H, YMEJ BBEPHYTH CIIOBIIO.
«MaTeMaTKaMH pOKIAIOTCs, a He cTaHOBATCS», — nucan [lyankape. Tak poaunoch 3To Kiuile, 1 AHPH NPOYHO
3aKpenui 3a co0oil MecTo B HapoJHOM co3HaHuu. A BoT Tpyx Anpu 1880 roma xyna MeHee M3BECTCH BHE

aKaJ[eMHUECKHX KPYrOB — B 3TOH PaGoTe OH OIPEIeIIHII YeTKYI0 MOJe/b TuepOomueckoro npoctpanctaal63,

160 «Nicolai Ivanovich Lobachevski» aropcrBa Toma Jlepepa [(p. 1928) — amepukaHCKOro aBTOpa-UCIOIHKUTENS, CATUPUKA U MaTeMaThka. — [pum. nep. ].

161 Kak 1 cTpaHHo, Oymary, HaiineHHble mocie cMepTu boiisy, moka3anyu, 4To OH OBUI TalHBIM EBKIMAOBLEM: AAXKE IMOCIE OTKPBITUS HEEBKIMAOBA NMPOCTPAHCTBA IPOIOIDKAI
TIOTIBITKY JI0Ka3aTh €BKINJIOBY (POPMYITHPOBKY MOCTYJIATa MapaJuIeIbHOCTH, HECMOTPSI Ha TO, YTO OHA pa3BeHuaa Obl ero COOCTBEHHYO paboTy.

162 pynnington, crp. 228.

163 Tonpo6uoctu o moxnenu Ilyankape cm. y I'punbepra, crp. 190-214.
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CoznaBas cBoro Mojenb, [lyankape 3amenust 0a30Bble JIEMEHTHI THITA MPSIMOM U TIOCKOCTH BEIIECTBEHHBIMU
00BEKTaMH, TOCTIE YEro MepeBesl aKCHOMBI THIEPOOTMYECKO TeOMETPUH B ATH HOBBIE TEPMHUHBI. JlomycTHMO
NEPEBO/INTh HEONPEAEICHHbIE TEPMHUHBI NPOCTPAHCTBA KAaK KPHUBBIE MM IIOBEPXHOCTH — WIM JaXke Kak
Pa3HOBUIHOCTH €/1bl, €CIIM TPU 3TOM CMBICI, KOTOPBI UM COOOLIaeTCs MPUMEHUMBIMH K HHUM IIOCTYJIATaMH,
XOpOILIEHbKO ONpEAETICH U HENPOTUBOPEUnB. MOXKHO CMOJIEIMPOBATh HEEBKIUIOBY IIOCKOCTh KaK MOBEPXHOCTh
3e0phl, CUMTATh BOJOCSHBIC JIyKOBHUIIBI Ha €€ MIKype TOYKAMH, a TOJIOCHI — JIMHUSMH, €CIId HaM TaK XOdYerTcs,
MOKyJa TakoW mepeBoJ] HE NPOTHBOpedYMT akcuomaM. Hampumep, BcrmoMHuM nepBblii nmoctynat EBkimmna
MPUMEHUTETHHO K TIPOCTPAHCTBY 3€0PHI:

1. Om 6csxou 80n0CAHOU YKOBUYLL 00 BCAKOU BOJOCAHOU JYKOSUYBL MOICHO NPOBECMU KYCOK
NOLOCHL.

OTOT MOCTyJaT B NMPOCTPAHCTBE 3€Opbl HEAECHCTBHUTENEH: y IOJIOC 3€0pbl €CTh LIMPUHA, U MOJOCHI 3TH
pa3MeIaloTCsl Ha KUBOTHOM B CTPOrO OINpPEJENCHHOM HanpaBieHHU. MexIay IBYyMsI BOJIOCSIHBIMH JIYKOBHLIAMH,
PacIOIOKEHHBIMHU BAOJb KaKOW-HUOYb MOJOCH], HO CMEUICHHBIMH OT HEe B CTOPOHBI, HE MOJIYYHUTCS MPOBECTH
Kycok moJiockl. 3e6p B Mmojienu [lyankape He 66110, 3aTO OHA ObLIA TOX0Xa Ha OJIKH.

Bot kak yctpoena Bcenennas ITyankape: BMecTo O€CKOHEUHOH MIOCKOCTH — KOHEYHBIN JTMCK, BpoJe ONMHa,
HO OECKOHEYHO TOHKHMHM M C uieasbHON KpyroBoil KpoMKoH. «Toukum» — Takue IITYKH, KOTOpPbIE CUHUTAIUCH
TOYKaMU CO BpeMeH JlekapTa: MeCTOMOJIOXKEHHs, BPOJie KPUCTAILTMKOB MeIKoro Oenmoro caxapa. Jlunum I[lyankape
— BpOJIe U30THYTBIX OYpBIX CIEI0B OT CKOBOPOJKU. Eciu ke rOoBOpUTH TEXHHUUYECKH, 3TH JIMHUM — «I00bIe AyTU

Opr>KHOCTeI71164, MepeceKarolne IPaHrIly AUCKA TOJ MPSIMBIMUA yriamu». UToObl HE MyTaTh WX C JHUHUSIMH,
KOTOPBIE HaM MOJICKa3bIBAECT UHTYUILIMS, CTAHEM Ha3bIBaTh UX JUHUAMHU [ lyaHkape.

CobOpaB 3Ty ¢usndeckyro KapTuHKy, Ilyankape momkeH ObUI TOpUAaTh CMBICT TPUMEHUMBIM K HeEH
TEOMETPUUCCKUM TOHATHSIM. OIHMM W3 BaXHEUITUX OKa3alach KOHEPYIHMHOCMbL — TO CaMO€ JOKYWINBOE
CBONCTBO ¢uryp, koropoe EBkIua mpeamucan HaM MPOBEpsATh MyTeM HallokeHusi. B cBoem deTBepTOM «00IIEM
3aMeuannmn» EBxiana nucai:

4. U cosmewarowuecs opye ¢ Opy2om pasHvl Mexncoy coboll.

Kak wmbl yke TOBOpWIIM, BO3MOXHOCTh IiepeMmemath (Urypsl B MPOCTPAaHCTBE, HE HCKaXKas HX, HaM
rapaHTUPOBaHA JIMIIL TMPH YCJIOBHHM NPHHATHS CBKIMIOBOW (OpPMBI TOCTylaTa MapaielbHOCTH. [loaTomy
npuMeHeHne odmiero 3ameuyanusi Ne 4 B perente KOHITPYIHTHOCTH — HHU-HU B HEEBKIMIOBOM MPOCTPAHCTBE.
Pewienne IlyaHkape — UHTEpOPETUPOBATH KOHIPYSIHTHOCTh MYTEM OMPEICICHUS CUCTEMbl W3MEPEHHUS IJIMH U
yrnoB. JIBe Gurypsl B TakoM ciydae OKa)KyTCs KOHTPYIHTHBIMH, €CJIH JJIMHBI MX CTOPOH M YIIIBI MEXKIYy HUMHU
coBnaayT. Bpose oueBuHo, 1a? Ho Bce He Tak-TO MPOCTO.

Onpenenenne crnocoba M3MEpEeHHsl YIJIOB OKa3ajoch BIOJIHE JOOOBBIM. llyaHkape ompeaenusi yrom Mexmy
JnByMs nHUSAMHU [TyaHKape Kak yroin Mexay MX KacaTeJbHBIMH B TOUKE MEPECEUCHUS STHX JIMHUN. A BOT YTOOBI
BBECTH OIIpe/IeJIeHHE JJTNH — UK paccTosiHui, — [lyankape npunuiock monoteTh. C MOCTHXKEHUEM ITOTO TMOHSTHS
MOTYT BO3HHKHYTh TPYIHOCTH, TIOCKOJIBKY IlyaHKape 3amuxHyll OECKOHEYHYIO TUIOCKOCTh B KOHEUHYIO 00JIacTh.
Hanpumep, BcrioMHUM BTOpOM MOCTYJAT:

2. OzpaHuyeHHy10 NPAMYIO MONCHO HENPEPLIBHO NPOOOINCAMb NO NPAMOU.

OueBUIHO, TPUMEHEHNE OOBIYHOTO ONMPEAETICHUSI PACCTOSIHUNA K OJIMHY JieNlaeT MOCTYNIaT HeAeHCTBUTEIbHbBIM.
Ho Ilyankape nepeonpenenui paccTOSHUE: HOBOE MPOCTPAHCTBO CKUMAETCS IO Mepe MPUOIMKEHHS K €r0 KpasiM,
¥ UMEHHO TaK KOHeuHasi 00J1acTh mpeBpamiaercs B OeckoHeunyro. Ha nmepBbiif B3risi Bee mpocto, Ho Ilyankape He
MOT TIPOCTO B3SThb WM ONPEACIHTH PACCTOSIHHE IO CBOEMY IPOU3BOIY — YTOOBI CTaTh IPHUEMIIEMBIM, €ro
oTpeneNieHNe JIOJHKHO OBUIO YIOBJIETBOPSATH MHOTMM TpeOoBaHUSAM. Hampumep, paccTosHue MeEXay IBYyMs
TOYKaMH JI0JDKHO ObITh Bcerza Oosblie Hyis. Kpome Toro, B TOUHOM MaTeMaTHYeCKOM BBIPaK€HUH, BBIOPaHHOM
[lyankape, nunus [Tyankape nomkHa Oblila COSTUHSTD JTIOObIE BE TOUKH MO KpaTyaiieil TpaeKTopruu, BOZMOKHON
MeX1y HUMH (TaKue JIMHUHM Ha3bIBAIOTCS 2€00e3udecKuMu ). B TOYHOCTH KaK OOBbIYHBbIC JTMHHU €CTh KpaTdauiiunii
MyTh MEXAY ABYMS TOUKaMH B €BKJIMJIOBOM IIPOCTPAHCTBE.

Ecnun BaymaTbest BO Bce (yHAAMEHTalbHbIE T'€OMETPUUYECKUE IMOHATHUS, HEOOXOIUMBIE IJI ONpe/esIeHUs
TUIepOOIMIEeCKOT0 MPOCTPAHCTBA, BBIACHUTCSA, 4YTO Mojenb I[lyaHkape NpPUBOIUT K HENPOTHBOPECYHBOMY
ONPEIENIEHUIO KaXK10r0. MBI MOKEM IIPOBEPUTH OCTaJIbHbIE, HO HHTEPECHEE BCET0 paCCMOTPETh UMEHHO IOCTYJIAT

164 Jlis mynieil MaTeMaTH4ecKOd TOYHOCTH HEOOXOAMMO 3aMETUTh, YTO €CTh M JPYroil BHJI KPHBBIX, Ha3blBaeMbIX B Mozxenu IlyaHkape IpsMbIMH. DTO IuMaMerp, T. €. JIFOOOH
OTPE30K JIMHUHM, NPOXOAAIIMII yepe3 HeHTp ONMHA M YNMpAIOWHUHCS KOHLAMH B €ro IpaHULbl. DTH KPUBbIE HUYEM NPHHLHMIIHAILHO HE OTIMYAIOTCA OT Apyrux juuuid ITyankape:
JIMaMeTp NMEepIeHUKY/IAPEH IPaHuLe OJIMHA U MOXET ObITh PACCMOTPEH KaK Jyra OECKOHEUHO GOJIbIICH OKPY:KHOCTH.
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napajutenibHOCTH. ['unepbonuueckas Bepcus ero, naHHas B mojenu Ilyankape B dopme axcuomsl I[lnefidopa,
BBITJISITUT TaK:

B nnockocmu uepes mouky, ne nexcawyro Ha Oanmou aunuu Ilyanxape, MOdiCHO npoecmu
MHOMCecmeo opyeux aunutl Ilyankape, ne nepecexarouwux OaHHYI0.

Pucynoxk Ha crpanune 179 wumocTpupyeT, Kak 3TO BBITJISINT.

Mopens Ilyankape amnst runepOOJMYEcKOro IMPOCTPAaHCTBA — JabopaTopus, TAE JIeTKO pa3o0parhest C
KOE-KaKUMHU HEOOBIYHBIMH TEOpeMaMH U CBOMCTBaMM, KOTOpbIE MaTeMaTHKH C TaKHUM TPYJIOM MBITAINCh
oOHapyxuTh. [IpenmonokumM, HampuUMep, UYTO HAAO H300pa3UTh TPSMOYTOJBHUK, HE CYHNIECTBYIOIIUN B
HEEeBKJIMI0BOM mpocTpaHcTBe. Haueptum g Havana nunuio [lyankape B kadecTBe 6a30Boii. 3aTeM — emie JBa
oTpeska nuHui [lyankape, mo ogHy U Ty e CTOPOHY OT 0a30BOU M MepHeHIuKyIspHble eid. HakoHen coennunm
JIBa OTpe3Ka TPEThUM TakK, 4TOOBl OH, Kak M 0a3zoBasi JMHUS, ObUT MEPIEHAUKYISIPEH 3TUM JABYM OTpe3KaMm. DTO
HeBO3MOXXHO. B Mupe Ilyankape He ObIBaeT NpsIMOYTrOJIbHUKOB.

Yero xe Ilyankape nobuics Bcem 3TuM? BooOpakeHHe pHCYeT HECKOIbKHX OYKACTBIX MAaTEeMaTHKOB
[Tapmkckoro yHuUBepcuTeTa: OHM MO OKOHYaHWM ceMuHapa o mojenu [lyaHkape w3 BEKIMBOCTH AlUIOAUPYIOT
yMHUKY AHpHU. BBITh MOXeT, OHHM fake mpuriamaior [lyankape mocie ero jeknuu Ha aOCeHT Wi OJMHYHK, Ha
KOTOPOM IOTOM PUCYIOT BapeHbeM NpsAMOYrojbHUKU. Ho 3aueM komy Obl TO HU OBUIO Y€pe3 CTO C JUILIHUM JIET
nucath KHUTY 000 BceM 3ToM? Wi Bam — yMHOMY M OYE€Hb 3aHATOMY YHTATEIIO — pa30upaThesi B HEH?

Conp 1IYyTKH BOT B ueM: Mojenb IlyaHkape — He MpocTo MOAETb TMIIEPOOIMYECKOro MPOCTPAHCTBA. JTO U
ecmb TUNEPOOIIMYECKOE MPOCTPAHCTBO (B ABYX M3MepeHHsix). Ha si3pike MaTeMaTHKH 3TO O3HAYAET, YTO YUCHBIC
JI0Ka3aJli: BCE MBICIMMbIE MaTEMAaTUYECKHUE ONMUCAHMS TMIIEPOOIMUECKON TIOCKOCTH — U30MOP(HBI, HIIH, TOBOPS
HAIllUM C BaMH S3BIKOM, OJJMHAKOBBI. EciM Halie mpocTpaHCTBO TUIEPOOMIECKOE, OHO TIOBEAET ce0sl B TOUHOCTH
kak Mozens I[lyankape (HO TOmbKO B Tpex m3Mepenusix). [lepedpasupyst IMCHEEBCKYIO MECEHKY, OH BOOOIIE-TO

MaJ1, 5ot 6auul65.

165 «It’s a Small World (After All)» — necust PoGepra 1 Puuapra Illepmanos, HanvcanHas B Hauaste 1960-X IT. 11 OAHOMMEHHOrO aTTpakuuona B JlucHeiienne. — IIpum. nep.
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[TapannenbHble TMHUN B TUIIEPOOTMYECKOM U €BKJIM0BOM MPOCTPAHCTBAX

* x *

UYepe3 mapy AECATHICTHH TIOCHE OTKPBITUS THUIEPOOINYECKOTO OblIa OTKpHITA €Ile OJHAa Pa3HOBUIHOCTH
HEEBKJINJOBA MpOCTpaHCTBa — Jjuuntudyeckoe. OHO mMoidydaercs Ipd APYroM HapylIEHWH IOCTyJara
NapaJUICIbHOCTH: HE CYHIECTBYET HHMKAKMX MApaJUICNbHBIX JIMHUA (T. €. BCE JIMHUM HAa IUIOCKOCTH JIOJDKHBI
nepecekarbes). B IBYX U3MEpEHHsX TOT THI MPOCTPAHCTBA ObLT M3BECTCH U B JPYrOM KOHTEKCTE M3Y4YECH eIlie
rpekamMu, a motoM U l'ayccomM — HO HM Te, HM JIPYrod Tak M HE MPOHUKIKCH BaXKHOCTBIO 3TOTO IpHUMEpa
IIMIITUYECKOTO MpocTpaHcTBa. OHO M MOHATHO: B Mpe/eNax eBKINJI0BOM CHCTEMBbl ObLIO JJOKAa3aHO, YTO Jaxe C
JOMYIIEHUSIMU aJbTEPHATUBHBIX (OPMYIMPOBOK IOCTYJIATa MApaJUIENBHOCTH DIUIMITUYECKUX INPOCTPAHCTB HE

cymectyer 166, B koHue KOHIOB 3arBo3jKa 3aKiiOuagach He B CAMHX SJUIHITHYECKHMX IIPOCTPAHCTBAX, a B
aKkcMoMaTH4ecKoil crpykrype EBkinpa.

I'1aBa 18. Bykaniku, 3BaTh HX «poj JioacKoii»167

Jlecsats ner, Haummas ¢ 1816 ronal68, Taycc mposen mo Gombureit wacti Bmamm oT J0Ma — PYKOBOIHI

166 B nauane XVIII Bexa Jlxeponamo CakkepH, CBSIICHHUK-HE3yHT U npodeccop YHuBepcutera [laBun, m3ydan paborsl Bammica u nmocienoarens Cabura — Hacupa an-/luna.
BIOXHOBIICHHBIN MX TPYJIaMH, OH TOXE YBIIEKCs 0CBOOOKIeHHeM EBKimma ot Bcex 0OBHHEHMIA. MBI 3HAEM JOMOMTHHHO, YTO TAKOBO OBUIO €r0 HAMEPEHHE, TOCKOIBKY B IO CBOCH
cmeptd, B 1733-m, Cakkepu OIyONHMKOBal KHWTY IMOJ Ha3BaHHeM «EBKiMm, ocBOOOKICHHBI OT Beex obBuueHmit» («Euclides ab Omni Maevo Vindicatus»). Kak u ero
npequrectBeHarkr, Cakkepn 3a0myxnancs. Ho omHO emy yzmamock moKa3ath BepHO: (OPMYIMpOBKA MOCTYJATa MApalIeIbHOCTH, NPHBOSIIAS K SJUTHITHYECKOMY MPOCTPAHCTBY,
TAKKEe IIPUBOHT K JIOTHYECKOMY TIPOTHBOPEYHIO C APYTHMH akcnomMamu EBkiuza.

167 @Dpasa U3 aMepuKaHCKOro KuHomrosukia «Poku Xoppop, kuroduiasm» (The Rocky Horror Picture Show, 1975, pex. xkum ILIspMeH, B pocCHIICKOM IPOKATe W3BECTEH Kak
«Iloy yxacoB Poku Xoppopa»). — IIpum. nep.

168 TMoxpoGuee o padorax ['aycca B reozmesnu cm.: Dunnington, crp. 118-138.
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OTPOMHOI paboTON MO M3y4YeHHIO0 MecTHocTel B ['epMaHuu;, HbIHE MBI Ha3blBaeM Takue pabOThI T€0/Ie3MUECcKOi
ceeMmKoil. [lepen ucciaenoBarensiMu crosuia 3afjada U3MEPEHUST PACCTOSIHUN MEXAY rOpoJiaMu U APYTUMHU TOUKAMHU
Ha MECTHOCTH U CO3/JaHHs COOTBETCTBYIOIIUX KapT. DTO YIPAKHEHHUE HE TaK MPOCTO, KAK MOXKET MOKA3aThCs, — MO
HECKOJIbKUM MPUYHHAM.

IlepBass TpynHOCTB, KOTOPYIO HPHLUIOCH MpeofojieBaTh [ayccy, 3aximouanach B OTPaHUYEHHBIX
BO3MOXKHOCTSIX T€0JIE3UYECKUX HMHCTPYMEHTOB. [IpsiMble JIMHUM MPUXOAMIIOCH CTPOUTH U3 KOPOTKUX OTPE3KOB,
BCAKMI pa3 — C ONpeJesIeHHON MOrPEelIHOCThI0 U3MepeHus. Y MorpenHocTy 3TH OYeHb OBICTPO HAKAILIMBAJIMCH.
l"aycc ¢ aTol HEYBSI3KOM B3SUICS CIIPABISITHCS HE KAk JIOOOH HOpMaJbHBIN HCCIIEIOBATENh, BPOJE aBTOpa ITOH
KHUTH, T. €. HE CTaJ 0’)KECTOYEHHO PBaTh Ha ce0e BOJIOCH! M BpeMsI OT BpEMEHH OpaTh Ha COOCTBEHHBIX JIETeH, a TEM
BPEMEHEM 110 YyThb-4yTh MPHUPAIINBATh TOYHOCTh HM3MEPEHHs] M 3aTeM ITyOJMKOBAaTh pE3ylbTaT B TaKHUX
¢dbopmynupoBKax, yToOBl 3By4yaslo Kak MOkHO conuanee. Her, ['aycc paspaboTan KiIto4yeBylO Al COBPEMEHHOM
TEOpUU BEPOSITHOCTH M CTATUCTUKUW HWJCK0 — TEOpEeMYy, COINIACHO KOTOPOW Ciy4ailHble MOTPEelHOCTH
pacrpenenstoTcsi OTHOCUTEIBHO CPEAHEro 3HaUeHHsI B BUJIE KOJIOKOJI000pa3HOM KPUBOM.

Pa3o0pasiuce ¢ 3apadeil morpemHoctel, I'aycc B3suics 3a CleqyIOUIyl0: Kak coOpaTh ABYXMEPHYIO KapTy W3
JAHHBIX O TPEXMEPHOM IPOCTPAHCTBE, B KOTOPOM IOBEPXHOCTU MMEIOT Pa3HYyIO BBICOTY M KpuBHU3HY. OCHOBHas
TPYJHOCTD 3aKJIFOYAETCS] B TOM, YTO TIOBEPXHOCTH 3€MJIM UMEET HE TY K€ TEOMETPHUIO, YTO €BKJIMI0BA TIOCKOCTh, —
TakoBa MaTeMaTHYecKas BEpCHs OBITOBOTO 3aTPyJHEHHS, KaKO€ HCIBITHIBACT JIIOOOW POIUTENH, KOTAA-ITN00
NBITABIIMNCA 3aBEpHYTh M4 B MoJapouHyro Oymary. Ecim BBl Kak poauTens 3Ty mpoOseMy NpeojosieBacTe,
Hape3aB Oymary MaJeHbKMMHU KBaJpaTaMu W OOKJIEWB MMM M4, 3HAUUT, BBl MpHMeEHseTe ['ayccoB moaxom — ¢
MOTIPaBKOW HA TEXHUYECKUE HIOAHCHI. DTU caMmble HioaHChl ['aycc omyOnmkoBan B cratee 1827 roma. C tex mop
BOKPYT 3TOH cTaThl 00pa30BajoOCh LEI0e OT/IEIFHOE HAPaBICHNE MAaTEMATUKH — AU QepeHInanbHas TeOMeTpusl.

JuddepenunanbHas reoMeTpus — TEOPUs UC KPUBJIEHHBIX TOBEPXHOCTH, B KOTOPOH MOBEPXHOCTh OIUCHIBAIOT
METO/IOM KOOpAHMHAT, N300peTeHHBIX Jle KapToM, IMoclie 4ero aHaau3upyrT Hpu moMomm auddepeHnaIsHOro
cuucieHus. Bpoje BrosHe yacTHas Teopusi, IpUMEHUMas1, IOMYCTUM, K KO(EHHbIM YalikaM, KpbUIbIM CaMOJIETOB
WIH K BallleMy HOCY — HO He K yCTpoiicTBy Hamieit Beenennoit. Y INaycca 6pu10 mHOE MHEHHE. B cTatbe oH oTpas3ui
JIBA CBOMX TIJIaBHBIX oO3apeHus. [lepBo-HamepBO 3asBWIJI, YTO caMy IO ce0e TMOBEPXHOCTb MOXKHO CUYHUTATh
MPOCTPAHCTBOM. MOXKHO, MHBIMHU CJIOBAMH, CUATATh MPOCTPAHCTBOM IMOBEPXHOCTH 3EMIJIM, YeM OHa B OBITOBOM
CMBICJIE U SIBJIJIACh — 1O AIIOXM BO3LyXOIJIaBaHUs, BO BCSIKOM ciyyae. BeposTHo, bielik He uMen Bcero 3Toro B

BHJly, KOTJlA COUMHIJI CTPOKY «YBHAEThb MHp B OmHOI mecumuke» 169, Ho B mrore mossms comxmymach c
MaTEMATHKOM.

Eme onHO peBOMIOMOHHOE OTKpbITHE [aycca: KpUBU3HY 3aJaHHOIO MPOCTPAHCTBA MOXKHO H3YYWUTh
UCKJIIOYNTENIHHO B €ro Mpezesax, 0e3 orfsaKky Ha OoJbliee MPOCTPAHCTBO, KOTOPOE MOXKET COZIEPXKATh, & MOXKET U
HE COoep)KaTh 3aJaHHOTO. TeXHUYECKU TOBOPS, T€OMETPHUS MCKPUBJIEHHOTO MPOCTPAHCTBA MOXET OBITh M3ydeHa
be3 yuema esknmuooea npocmpancmea 6onvuieli pazmepHocmu. MpICIb O TOM, 4YTO IMPOCTPAHCTBO MOXKET
«UCKPHUBIATHCSA» caMmo 1Mo cebe, a He BO YTO-TO elle, MO3JHEee OKa3alach HeoOXOAUMOH uist oOmeld Teopuu
OTHOCHUTEJIbHOCTH DiHIITEelHa. B KOHEYHOM cueTe, KOJIb CKOPO Mbl HE MOXEM BBIOpAThCs 3a IMpelelibl Halel
Bcenennol 1 B3MIISIHYTh Ha OTPAaHUYCHHOE TPEXMEPHOE MPOCTPAHCTBO, B KOTOPOM OOWMTaeM, CO CTOPOHBI, JIUIIb
Takasi TeopeMa OCTaBJIsIeT HaM HaJIeXk /1y Ha OlpeJeseHre KPUBU3HbBI HAIlero MUpa.

UroObl MOHATH, KAK HAM OIPENEIUTh KPUBU3HY BHE 3aBHCHMOCTH OT IPOCTPAHCTBA CHAPYXKH, MPEICTABUM
Anexkces u Hukonas IByXMEpHBIMHU CYIIECTBaMH B LUBWJIM3ALUH, KECTKO MPHUBSI3aHHOM K MOBEPXHOCTU 3E€MIIH.
Hackonbko UX OMBIT OTAMYAETCsl OT HAIIETO — 32 BBIYETOM BO3AYILUHBIX IEPEIETOB, OKOPEHHU DBEpecTa U TOro
¢axTa, 4TO peKOp MO MPHDKKAM B BBICOTY Y STOW ITUBHIIN3AIIMH — HOJIb?

Bor, k mpumepy, 311 caMble IPBDKKHA B BBICOTY. [leno He B TOM, 4TO AJieKcell HUKaK He MOXKET OTOPBATHCS OT
3eMJIM, — JJISl HEro He CYIIECTBYET CaMOTO HOHAmMuUs TaKoro oTpbiBa. M Ham, «TpexMepHHKam», HEUero TyT
3a/aBaThca. B 3Ty caMylo MUHYTY Ha KaKOW-HUOYIb TYJISHKE Y YETBIPEXMEPHBIX CYILECTB OJHA-APYras yMUJIECHHAs
nymia, ObITh MOXKET, MOTATUBACT «MAaprapuTy» M IOCTUTAET HAlly C BaMH OTPaHMYEHHOCTh. Paca mom3yumx
OyKariek, Mbl ¥ TIOMBICIIUTD HE MOXEM O MIPBIKKAX «B BBICOTY» B UX YETHIPEXMEPHOM MPOCTPAHCTBE.

Taxoke TpeOyeT MOsICHEHWH W HEcHOCOOHOCTh Arnek ces m Hwukomas Bie3Th Ha DBepect. SIcHoe aerno,
Jn00paThCsl 1O BEPUIMHBI OHM MOTYT — 3TO K€ BCE PAaBHO 4acTb 3e€MHOM MoBepxHocTH. Ho y Hux He Oyzner
MIpEICTaBIICHUS O MIEPEMEHE BBICOTHI. AJIEKCEH BBIXOIUT U3 Jlarepsl y MOJHOKUS U JIBUXKETCS K BEpIIMHE, a TO, YTO
HaM HM3BECTHO KaK 3€MHOE TATOTeHHue, OyaeT sl HeTO 3araJlouHod CHIIOH, KOoTopasl TSHET ero Has3aJl K CTOSHKE,
CJIOBHO TOPHBIN MUK HAJIEJICH CTPAHHBIM CBOMCTBOM OTTAJIKMBAHMSI.

IToMumo 31O 3aragouHoi cuibl, Anekceil 1 Hukomnail nepexuBaiOT HCKPUBJIEHUE TEOMETPUH MTPOCTPAHCTRA.
K mpumepy, o000l TpeyrosbHUK, B KOTOPOM COIEPKHTCS TOpa, BKIOYAEeT B ceOs J0 CTPAaHHOCTH OOJbIIOe
npocTpaHcTBO. OHO M MOHSATHO: MOBEPXHOCTH TOPBI OOJbIIE IUIOMIAAN €€ OCHOBaHMs, HO Ajekceil 1 Hukonait
BOCIPUMYT 3TO KaK UCKaKEHHE MPOCTPAHCTBA.

169 Iep. C. CrenanoBa. — [Ipum. nep.
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Anekcero 1 Hukomaro HEBJOMEK, YTO CYIIECTBYIOT NAJIOYKH, BOTKHYTHIC B MECOK; OHM HE MOTYT HaOJIrO1aTh
Hukakoro CojHIa, oTOPacHIBAIOMIETO TCHH OT 3THUX maiodyek. Jlojaka, mcuesaromas 3a TOPU3OHTOM, JJII HUX —
MJIOCKas, y Hee HU Kopmyca, HU MadT. Bce MOJCKa3ku O TOM, YTO Halla IUiaHeTa Kpyrijas, MoJAMeYeHHbIE
JIPEBHUMM, HCUe3HYT, a Hukomaro u Ajiekcero OyieT M3BECTHBI JIUIIb PACCTOSIHUS M OTHOIICHHS MEX/Ty TOYKaMH B
WX mpocTpaHcTBe. be3 HamMekoB W3 TpeThero uaMepeHus: EBkmua U cam 3akimtouni Obl, 9TO 3TO MPOCTPAHCTBO —
HEEBKI/INIOBO.

"KANbIPH ..
5‘6"3" Ei 5
LS 0y S e N
5
5533 S -
JEPUJA 3 JUBPEBUIL 1660 -

KAMITAJIA

90°  75°

TpeyronpauKH Ha r100yCe

[IpencraBum apeBHero ydenoro mo mmenn HeeBrximma. Cuaut oHa cebe B cBoeM KaOWMHETe B aKaJeMHH U
NPUXOJUT K TE€M K€ BbIBOJAM, YTO M Ham ctapuk EBkima. Ho mpexne uem obHapomoBate cBou «Hawana», oHa
KEJTaeT IMPOBEPUTh, NPWIOKHUMBl JIM €€ TEOpUU K MPOCTPAHCTBY 3a IMpelenaMH CTEH akaJeMuH, T. €.
K IIMPOKOMAcIITabHOW TeoOMeTpuu mpocTpancTBa. Ee yueHuk Ajekceld mpUHOCUT el KapTy U3 OMOIMOTEKH — CM.
pHCYHOK Ha cTp. 185.

Ha xapte BuaHO, uyTo TaboHCKHMi JIMOpeBWIb pacrionaraetcs Ha HyJeBod mmpote, 9° BJ] B Bepiimae
HIPSIMOYTOJIBHOTO TPEYroJIbHUKA, JIBE APYI'He BEPLIMHBI KOTOPOTO MPUOIM3UTENBLHO NPUXOASITCS HAa HUTePUHCKUI
Kano (24°) u yranauiickyro Kamnany. OnHa U3 OCHOBHBIX TEOPEM €BKJIMIOBOM reoMeTpuu — Teopema Iludaropa.
HeeBxiumaa npocut Anekces MPOM3BECTH PacUEThl U MPOBEPUTH €€. AJleKCel T0KJIaIbIBaCT:

Cymma keadpamos kamemog: 3 444 500
Keaopam eunomenyswoi: 3 404 025

HeeBkinna, B3rIsiHyB Ha pe3yibTaThl, BHITOBAPUBAET AJIEKCEIO: HEpaJAMBBIK Thl cueToBo . OJIHAKO, MPOJieiaB
MOBTOPHBIA pacueT coOCTBEeHHOpYYHO, HeeBknupma oOHapyxkwuBaer, 4ro Anekceid mnpaB. Torma Heesximma
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MPUMEHSET Jpyrod OOOPOHUTEIBHBIA TPHEM TEOPETHUKA: OHA CIMCHIBACT PACXOXKIACHUS B pacueTax Ha
HKCIEPUMEHTAIBHYIO OmMOKY. OTHpaBisier B OMOIMOTEKY APYyroro CBOEro yueHuka, Hukomnas, 4ToObl OH cobpai
Oonbie gaHHBIX. HuKomail Bo3Bpamiaercst ¢ KOOpAWHATAMH BEPIIMH TPEYroJbHUKa mooOmupHee: JInGepBuib,
utanbsackuit Kanbsipu (39° CLI) u komymb6uiickas Jlepuna (71° 3/). DTOT TpeyroipHHK TOXE OTOOpPaKEH Ha
kapte. Hukonail Berauciser:

Cymma keadpamos kamemos. 38 264 845
Ksaopam eunomenyswi: 32 455 809

HeeBximne Bce 310 He HpaBurcs. Pacxoxnenne crano emie O6ombme. Kak mor ee komtera Hemudarop tak
cuiibHO ommbarbea? Kak Tak Beinuio, yto HeeBkiamnaa, moMepuB yiiMy TpeyrojibHHKOB, HUA pa3y HE 3aMeTHJIa dTOH
HECTBIKOBKH? «Te TpeyrojabHUKH, — BMEIINBAETCSl AJIeKceil, — ObUIM KPOLIEYHBIMH, a 3TH — rpoMaiHbIie». Hukomnaii
3aMeyaeT, 4To 4eM OoJjbllle TPEYrojdbHHUK, TeM Oosblie pacxoxiaeHue. OH BBIIBUIAET MPEINOI0KEHUE, YTO BCE
TPEYTOJbHUKH, KOTOPBIE UM MIPUXOAUIOCH U3y4yaTh, OHU U3MEPSIIM B UX KPOLIEUHON JabopaTopuu WId B TOPOJE, U
PACXOXkKIECHUS OKa3bIBAIIUCH CTOJIb MAJIbl, YTO OCTAIMCh HE3AMEUECHHBIMU.

HeeBkima pemaer noTpaTUTh KOE-KaKHe IPaHTOBBIE IEHBIY U OTHPaBUTh Asekces u Hukomast B sxcreinuo
8 Hero-Mopk. Tam 1o ee mopyuenuio, Ha 40°45° CII u 74°00° 3]I, HukoMao NpejCTOUT TPOMTH PACcCTOSHUE B
JIeCSTh MUHYT JOJITOTBHI Ha 3amaj U OKa3aTbCs NpUMEpHO B LieHTpe Hproapka. Hukonaro e mopydeHo Nnpourtu
JecITh MHHYT INUPOTHI HA CeBEp — OH OKaxercs TakuM oOpasom B Hero-Mundopae, mrar Hero-xepcu. C
XOpOILCH TOYHOCTBIO ITH TPH TOYKU 00Pa3yroT NPSMOYTOJIBHBIN TPEYTONBHHK CO CIICAYIOIIMMH ITHHAMH CTOPOH:
Heto-Mopk — Hero-apk 8,73 mumu; Heio-Mopx — Heto-Mungopa 11,53 mumi; Hero-Mundopa — Heioapxk, 14,46
MUJIH.

HeeBkima mpoBepsieT BIONIHEHKE TeopeMsl [Ingaropa:

Cymma xeadpamoe kamemog: 209
Keaopam eunomenyswi: 209

Jig 1OCTaToYHO MaJjeHbKUX TPEYrojbHUKOB BCce Noiy4aercs. Y HeeBKIuIbsl B rojoBe yXe CO3pEBaIOT
3a4aTKU HEEBKJIMI0BOM I'€OMETPUH, U OHA OTIPABIIET CBOUX YUEHHUKOB B €€ O/IHY, IIOCIEIHIO0 IKCIIETULHIO.

Ha ceii pa3 Anekcero n Hukonaro mpeacTouT mpoiitu 1o Mopio oT Heio-Mopka 1o Manpuma (40° CIII, 04°
B/I), T. €. MpakTHYECKH CTPOTrO Ha BOCTOK. DTOT MyTh UM HY)KHO TPOJIeIaTh HE €AMHOKPATHO, BCAKUI pa3 clierka
MEHsSISI MapuIpyT W U3Mepss TOYHYI0 NPOTsDKEHHOCTh myTH. X 3amaua, kak Hekornga y Komymb0a, — BBISABUTH
KpaTuaiiliee paccTosiHue MEXy 3THUMH 3a/laHHBIMU TOYKaMH, WIH OOHAPYKUTh Ie0Je3ndecKyto npsmyro. Padora
9Ta — Ha HECKOJIBKO JIET, HO CTaThsl, KOTOPYIO IIOTOM MOYKHO OITyOJIMKOBaTh, 00CIIAET HACTOSIIUN Qypop.

Ecnu mnbite Mo mpsMol ot Hbm-ﬁOpKa no Man pupa, T.e. CTpOro BAOJL JIMHUM LIUPOTHI, BBIMAET JHU
MapuipyT Kpatdaiimum? Her. OkaspIBaeTcs, HY)KHO IUTBITH BJIOJIb CTPAHHOH KpHBOHM, 0003HaUYE€HHOW Ha KapTe,
CHayaJla HalpaBJsLsiICh Ha CEBEPO-BOCTOK, a NTOTOM IOCTENIEHHO CBOpAuMBasl Ha IOT, MOKYJa KypC HE BBIPOBHAETCS
Ha FOro-BoCTOK. Toi ke TpaeKTopueil KaTUTCs Imap sl OOYJIMHTa, €CIM HUYTO €My HE MEIIAeT, © MHTPUPYIOT

HekoTopsie Teruanbubie nTuipil/0, HanpuMep, amMepuKaHCKHME PKAHKHM MIIM TAMTHIACKHE KPOHIIHENEI. Tak ke
HaTATMBAJIN OT TOYKH K TOUKE BEPEBKY U IBYXMEPHBIE ETUIIETCKUE YMEbLbI-CTPOUTEIH.

Bce 3TO nerko MOHATH, €CaM NPEACTaBUTh, KAK BBINIIOUT 3eMilsl nU3 KocMoca. «CTporo Ha BOCTOK» B
CTPaHCTBUAX MO TNI00YCy HE pearn3yercsi, HOCKOJIBbKY HAlpaBJICHUS] «CEBEP» U «BOCTOK» — HE (PUKCHPOBAHHBIE.
Ipu nepememennn u3 Hero-Mopka B Manpuy HampaBlieHHs, Ha3bIBaeMble «HA BOCTOK» WJIH «HA CEBEpY,
BPAIIAIOTCS B TPEXMEPHOM HpocTpaHcTBe. Kparwaiimas tpaektopust Mexay Heio-HMopkom u MagpuaoMm — wim
MEX[y JIFOOBIMH IPYTUMHU JABYMSI TOYKaAMHU HA 3€MHOM IlIape — KpUBasi, Ha3bIBaeMasi OOJIBIINM KPYToM (3TO KpyT Ha
36MHOM IIape, LIEHTP KOTOPOro COBMAJAeT C LIEHTPOM 3eMIIM; 3TO CaMble OOJIbIINE OKPYXKHOCTH, KAKHE MOXKHO
M300pa3uTh Ha 3eMHOH MOBEPXHOCTH, OTCIOJIa W Ha3BaHMe). bombrme kpyrm — anaioru nuHui [Tyankape Bo
BcesleHHOH [lyankape, TMHUHM, KOTOpPBIE MBI IO IIPUBBIYKE HA3BIBAEM NPSAMBIMHU, U OHU BBITIOJIHSIOT POJIb NPSMBIX B
eBKJIMJIOBBIX akcuoMax. JIMHuUM mUpoT — OOJbIIME KPYrd, paBHO KaKk W 3KBATOp, HO JMLIb OH — KpUBas C
HOCTOSIHHOW HIMPOTOH (LIEHTPBI BCEX OCTAIBHBIX KPYrOB C MOCTOSHHOM IMPOTOH PACIIONATAOTCS BBIIIE WITH HUXKE
10 OCH 3eMJIH).

170 p5 uHTepBbio co CTrBeHOM MioauHOBEIM 9 OKTs6ps 1999 r.
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HBIO-PIOpK — Manpun

Bun u3 kocmoca MecTHBIM Bpozie HeeBkipl He BetoM. [Iiist Hee «IieHTpa 3eMIi» He CyHIeCTBYET, a TaKkKe He
CYILIECTBYeT «KocMoca», M ['aycc mokasan, 4To Takoe BO3MOKHO. HeeBkimma, BOOAyIIEBICHHAs pe3yiabTaTaMH
Anexces u Hukomas, 3axmoumsa ObI, YTO IPOCTPAHCTBO, B KOTOPOM OHA JKUBET, — HEECBKIHIOBO. HE
rHIepOOINYecKoe, a OX0XKee Ha MMOBEPXHOCTH IIapa, T. €. JUIMITHYECKOE.

B HeeBKJINZOBOM NPOCTPAHCTBE BCe OONbIIME KPyrH mepecekaroTcss. CyMMBI YIJIOB B TPEYTOJbHHKE BCETAa
oomvue 180° (B rumepOOIMYECKOM MPOCTPAHCTBE — MeHbule ). B TpeyronbHUKe, 00pa30BaHHOM IKBATOPOM H
JBYMS JTHHUSIMH JOJTOT, COCAMHSIOMUX 9KBaTop ¢ CeBEpHBIM IMOJIOCOM, K MPUMEpY, CyMMa YIJIOB COCTaBIISACT
270°. Kak u B cimydae THUHepOOIMYECKOro, 3TO MPOCTPAHCTBO HA MAabIX PACCTOSIHUSX TOXKE CMaxHvBaeT Ha
€BKJIMJIOBO, OTTOIO OTKJIOHEHHWS TaK JOIro M He 3aMedand. Hampumep, NpeBbIIIEHHE CyMMBI YIJIOB B
TpeyroibHUKe PUBBIYHBIX 180° yMeHbIIaeTcs o0 Mepe YMEHBIICHHUS CAaMUX TPEYTOJILHUKOB.

['eoMeTpust SIMITUYECKOTO MPOCTPAHCTBA, Ha3biBaeMasi chepuuecKoi, XOpOIIo U3BECTHA €Ie ¢ AaHTUYHBIX
BpeMeH. bonbime Kpyru emie Torna 3HalM Kak reojesnyeckue. ['eomerpuyeckue GopMyIibl, ONMUCHIBAIONINE YaCTH
cepruyecKkux TpEeyroJbHUKOB, — YK€ OOHapyXeHbl M NpUMEHsUIHCh B Kaprorpadguu. Ho »smmmntayeckue
NPOCTPAHCTBA HE BIHCHIBAINCH B €BKJIHMJOBY MapaJWrMy, M OTKPBITHE SJUIMITUYHOCTH NPOCTPAHCTBA 3EMHOTO
mapa J0CTaloch OofHOMY M3 yueHMKOB l'aycca — I'eopry ®punpuxy bepuxapay Pumany. OH coBepmmn 310
OTKpPBITHE, KOT/la XM3Hb ['aycca KIOHMJIOCH K 3aKaTy, HO MMEHHO OHO, KaK HHMKAaKOe MHOE, B KOHIIE KOHIIOB
HPUBENIO K PEBOIOLMN HCKPUBICHHOTO IIPOCTPAHCTBA.

I'nasa 21. [loBecThb 0 ABYX HHOIUIAHETSIHAX
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I'eopr Pumanl/1 pomuncs B 1826 romy B manenskoii nepesre bpesenen, Hemoaaneky oT MeCT, T/ TIOSBHIICS
Ha cBeT ['aycc. B cempe PumanoB Ob1o 1mectepo nereit. J[Bym ero cectpam, a U eMy caMOMY, BbINana cyabOa
yMmepeTb MosofsiMu. Ero mMarth ckoHuanach, Korga oH Obul eme Mman. Jlo nmecsiTu jeT ero odydan jJoma OTel,
JIOTEPaHCKHH macTop. PuMan Gosble Bcero Jro0MII HCTOPUIO, 0COOEHHO — MOJIBCKOT0 HAIMOHATIBHOTO JBMKCHUS.
Cepbe3Hblii 10HBINA ['eopr SIBHO HE MPOM3BOAMI BIIEYATICHUS AYIIM KOMIIAHUM — OH €10 U He Obul. Hampotus —
BBIKA3bIBaJl  TATOJIOTHYECKYI0  3aCTCHYMBOCTH M CKPOMHOCTb. W TeHmanmbHOCTH.  [IpuBeprkeHIIbI
KOHCTIMPOJIOTHYECKUX TEOPU MPEANoNoKmim Obl, uMes B Buay laycca u Pumana, uro B Hayane XIX Beka mon
HeMeukuM ['aMOyproM Hekas BbICIIAs MHOIUIAHETHAs paca OCHOBala KOJOHHUIO M MOAOpOCHIA JBYM HUILUM
MECTHBIM CEMbSIM TeHHATBHBIX MIAJCHIEB. M XOTS HUKaKUX aHEKJOTOB O TeHHAJIbHOM JIeTCTBe PuMaHa, B oT/imune
ot aerctBa ['aycca, He COXpaHUIOCH, OX0XKe, PUMaH yxe Toraa Obl1 4YyTOUKY YMHEE, YeM MOJIOKEHO BCEM HaM.

Korpa Pumany mcromHMIOCH EBATHAALATH, AUPEKTOP €ro TMMHa3WH, 4enoBek mo mMeHu llmanedyc, man

eMy KOe-4TO 3aHMMAaTenbHOe — KHUry Anpuena Mapu Jlexannpal/2 «Théorie des nombres» («Teopus uncem»),
YTO MaTE€MaTUYEeCKH HKBUBAJIECHTHO BblJaue IOHOMY PHMaHy IITaHIM Ui YCTaHOBJIEHUS MHPOBOTO PEKOpAa IO
*KuMy oT rpyau cros. Illtanra sta Becmnma 859 crpaHuiy — OOMMPHBIX, TUIOTHBIX, HAOUTBIX OT Kpas IO Kpas
abcTpakTHOM Teopueil. ['ppika rapaHTHpoBaHa: JMIIb YEMIHOH MOT Obl CIIPAaBUTHCS C TAKMM BECOM — IIPU ITOM
oOmIbHO moTest M KpAxTs. J{ns Pumana ke 9Ta KHMra OKasanach CyMepJIeTKUM BECOM, Cy[s 10 BCEMY, — 3aXBaThl
BAIOLIMM YTEHHEM, He TpeOyloIuM HHKakoi cocpenoToueHHOCcTH. OH BEepHYT TOM uepe3 IIeCTh JHEH C
KoMMeHTapueM Bpoze. «llpusatHo ObIIO moumTaTh». Yepe3 HECKONBKO MecsleB PuMmaH cmam SK3aMeH 110
COJIEpKAHUI0O KHUTH — C OTIMYHBIM pe3yiabTatoM. Ilo3nnee I'eopr BHeceT cBoi (yHAaMeHTaNbHBIA BKJIAJL B
TEOPHIO YUCEIL.

B 1846 roay Bce emie AeBATHAMIATHICTHHN PuMan noctynun B YHuBepcuteT ['éTTUHTEHA, T/Ie MpernoaBat
l'aycc. PumaH Hagan cTyJI€eHTOM-TEOJIOTOM — BEPOSTHO, PACCUMTHIBASI MOJIUTHCS 32 YTHETEHHBIX MOJIIKOB. OHAKO
BCKOpE MEPEKIIOUMICA Ha MPEAMET CBOEH mepBoil 1o0Bu — matematuky. Hegonro moOsiB B bepnune, B 1849 rogy
Puman Bepryncs B ['€rtunreH, 4To0b 3aBepInTh padoTy Haja aucceprarmeid. B 1851 romy oH coan cBo#t Tpyn Ha
Cyl B TOM yucie u ['aycca, KOTOpBIi K TOMY BPEMEHHU YK€ CTaj JIETeHJ0N M ObUI CTOJb K€ JITEHIAPHO CTPOT CO
CBOMMU CTYJIEHTaMHU.

Peakmus ['aycca Ha paGoty Pumana oka3zanach Takoi, Kakyro OH JIEMOHCTPUPOBAT B PEIKUX CIydasx, KOraa

ero BIEUATISUIM 4YbH-TO MaTeMaThueckme ycmexu. Iaycc mucan 173 | uto PuMaH BbIKasaq «TBOPYECKHA,
JeSITeTbHBIN, TTIONCTHHE MaTEeMAaTUYSCKHIA YM H... BEJIMKOJEITHO IJIOA0TBOPHOE BOOOPAKECHHEY, a TAKXKE J00ABWUI,
4yto OH, ['aycc, mpousBen cxoaHyw paboty, Ho He omyOmukoBai. ([TocmepTHOE MccnenoBanue TpynoB ['aycca
10Ka3aJio, 4TO BCe MOJO00HBIC ero 3asBlCHUs JIOXKbI0 He Obuti.) Puman mpumen B Boctopr. B 1853 romy emy
UCIIOJIHWIIOCH JBAJIIIaTh CEMb M OH JBHTalics K (DMHMINY Ha JJIMHHOM IyTH K TpernoaaBanuio B ['érrunrene. B
['epMaHuu Tex BpeMEH MOJ00HAs aKaJeMU4ecKas MO3UIHs IPUHOCHIIA He CKPOMHBIE JI€HBIM, KaKHe IUIATST 3a Hee
HeiHe. OHa HE TPHUHOCWIA HUKAKUX ~ JIeHeT. MHOTMM W3 Hac TaKoe IIOJIOKEHHWE AEN BHIUTCS HECKOIBKO
yiepOHbIM. PuMaH jxe ankan 3Toro 3BaHUs — CTYNEHBKU K MPOQeccopcTBY. A CTYAEHTHI, ObIBalO, HE CKYNUIJINCH
Ha YacBbIe.

OcraBasioch TMPeonoJeTh IMOCIEeIHEee NPEMSITCTBUE — IMPOYUTATh NMPOOHYI JIEKIWI0. PuMaH npeacTaBui
¢dakynpTeTy Ha BBIOOp TpH TeMbl. TakoBa ObLa TPaaWIMsA — BEIOMPATh TEMY JIEKIIMH HOBOTO TpenojaBarens. Ha
BCSKHH cllydail PUMaH XOpOIIEHbKO MOATOTOBUIICS K MEPBOM U BTopoi. ["aycc, 6alloBHUK 31aKkuii, BBIOpAJ TPETHIO.

TperbuMm BapuanToM PuMaH mpemyoXuia TeMy, KOTopas, OYEBHIHO, €ro HWHTEepecoBajia, HO OH B HeEH
pa3zbupasicsi HEBa)KHO. bBONBIIMHCTBO aKaJeMHUYECKMX YYEHBIX, Mpoxoas cobecenoBaHue Ha paboTy
CHeUUaNu3upysICh Ha NoiuTHKE JlfokcemOypra, He CTaHyT MpearaTb TeMy IPOOHOTO BBICTYIUIEHUS «O
MIPMIAHKAHACKUX PENTHIIMAX», JaXKe €C OHa CTOMT TpeThel B mx cmmcke mHTepecoB. Korma 'ayce, k Tomy
BPEMEHH yKe TsKeJI0 O0JIbHOW M YBETOMJICHHBIN BpadyoM O OJIN3KOH CMepTH, BBEIOpall TpeThlo TeMy Pumana, Tor,
BO3MOXHO, cripocut cedst: «O yem st BooOIIe ayman?» Dta camasi TpeThs TeMa 3Bydaina Tak: «Uber die Hypothesen
welche der Geometrie zu grunde liegen» («O runotese, Jiexalieil B OCHOBE TeOMETpHI»). DOpMyTHpYs 3Ty TEMY,
OH 3HaJI, KaK Jjopora oHa Obuia ['ayccy mpakTH4ecKd BCIO €T0 KU3Hb.

JanbHelee coctosiHie PUMaHa MOHATHO: HECKOIBKO HEJIENIb OH IMEePEXHUBAJ YTO-TO BPOJIEe HEPBHOTO CPHIBA —
TSUTHJICS B CTEHY, TTapajM30BaHHBIN CBAMBIIUMCS OpeMeHeM. HakoHell, ¢ mpruXo10M BECHBI, OH KaK-TO cOOpacs 1
3a ceMb HeJlenb ckienan Jieknuto. [Ipountan on ee 10 utons 1854 roga. D10 ObLT TOT PEeKHiA CiIydail B HCTOPHUH,
KOTJIa TOYHAs JlaTa ¥ MOAPOOHOCTH MPOPECCHOHATLHOIO cOO0eCeI0OBaHMSI COXPAaHMIIUCH TSl TOTOMKOB.

PumaH npezpctaBui CBOIO JIEKIMIO B KOHTEKCTe IuddepeHnnansHol TeoMeTprH, COCPEAOTOUMBIIUCH Ha

171 Ornwamerit 0030p paboT i MHTEIIEKTYaIHOTO Hacaeaus PiuMana ¢ HekoTopeiME Grorpaduaecknmu cBeaeHnsaMu, cM.: Michael Monastyrsky, Riemann, Topology, and Physics ,
trans. Roger Cooke, James King, and Victoria King (Boston: Birkhauser, 1999). O63opHoe xun3neonucanne Pumana cm. takxke: Bell, crp. 484-509. [OpurnnansHOe M3aaHUE MEPBO
paborsr: Monacteipcknii M. U. Bepuxapa Puman. Tononorus. ®usuka. M.: Snyc-K, 1999. — Ilpum. nep. ]

172 g nByx Tomax, 1830 (Paris: A. Blanchard, 1955). O crpemurensHoM npouteHnn Pumanom stoit paborsr cm.: Bell, crp. 487.

173 Bell, crp. 495.
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CBOMCTBaX OECKOHEUHO MalblX 00JacTeil MOBEPXHOCTH, HEXEIH Ha €€ OOIIMX reoMeTpHuYecKux cBoicTBax. [lo
cyTH, PUMaH HeeBKJINIOBY T€OMETPHUIO KaK TAaKOBYIO HU pa3y M He noMsHyia. Ho mocnenctsus ero paboTsl ObLIH
oueBU/IHbI. PuMaH 00bACHMII, KaKMM 00pa3oM cepy MOKHO MHTEPIPETUPOBATh KaK JBYXMEPHOE LIMITHYECKOE
IIPOCTPAHCTBO.

ITonoGHo Ilyankape, Puman nam cBOIO MHTEpHpETALMIO MOHATHH «TOYKa», «HOpsSAMas» U <IUIOCKOCTH». B
Ka4ecTBE IUIOCKOCTH OH BBIOpaJl MOBEpXHOCTH cepsl. Ero Touky, kak u y Ilyankape, ObUTH MECTONONOKEHUSAMU —
B TOM JK€ CMbICIIe, B KakoM JlekapT uMell B BUJIy Mapbl YUCEN, OHH JKe KOOPAUHATHI (110 CYyTH — IIHPOTA U J0JIr0Ta
TOW WK UHOHM ToukH). JIuHUsIMEU PrMaHa oka3amuch OOJIbIINE KPYTH — Fe0IC3UUCCKUE JIMHUM CHEPhI.

Kak um nna monmenu Ilyankape, HeoOXoauMo ObUIO TMOATBEPIUTb, 4YTO MOJeNb PumaHa pomyckaeT
HENPOTUBOPEUMBBIE HHTEpIpeTalMu mocTynaroB. Ceiuac camoe BpeMs BCIHOMHUTh, 4YTO YK€ JOKa3aHa
HEBO3MOXKHOCTh CYILECTBOBAHUS IJUIMITHYECKOrO HPOCTPAaHCTBA. Pazymeercsi, oOHapyXHJIOCh, YTO B MOJEIH
Pumana nMeroTcs Koe-Kakhe HECTBIKOBKHM. Mailo co3gaTh MPOCTPAHCTBO HAa OCHOBE HOBOM BEpCHUHM IOCTYJATa
MapajuIeIbHOCTH — PUMAHOBO IPOCTPAHCTBO MPOTHBOPEUUIIO CYLIECTBYIOIIMM BEPCUSAM U IPYIUX IOCTYJIATOB.
Hanpumep, Bo3pMeM BTOpOil. EBKIuA nucat:

2. Ozpanuyennyro npsamyio MOJ*CHO HENPEPbIBHO NPOOOIACAM NO NPAMOU.

[IpuMeHuM M 3TOT TOCTYJNAaT K oOTpe3kaM Oonbimmx KpyroB chepsi? Jlo Pumana BTOpo#t mocrtynat
MHTEPIPETUPOBATIM B TOM 3HAYEHUH, YTO JOJDKEH CYIIECTBOBATH OTPE30K CKOJIb YroxHO Oonbmiol mmmHbel. Ho y
0O0JIBIIIOTO KpyTa €CTh MpeJIeN — IJTMHA OKPYKHOCTH, B 27T pa3 OoJbllle pajnyca dTol caMoid chephl.

Haxxe B MaTeMaTuKe MHOI/IA MOJE3HO HapylaTh 3aKOoHbl. Puman ctan Pozoii I1apkc, oTkazaBiieics nepecectb

B XBOCT aBTo6yca174: OH TMOCTaBUJI TOJ] BOIIPOC HE HETIpaBeHOE, HO HeonpaBaaHHoe. OH MOCTaHOBUJI, YTO BTOPOI
MOCTYJIAT OMKCHIBAET HE CYIIECTBOBAHUE CKOJIb YTOAHO JUIMHHBIX OTPE3KOB, a JIUIIb FapaHTUPYET, UTO Y MPSIMBIX
HET KOHIIA, a 3TO 6epro  JUIs OONBIINX KPYroB. MaTteMaTHdeckuii BepXoBHEBIN cy1 — cOOOIIECTBO MAaTEMATHKOB, —
YCIIBIIIAB 3TO, MoYecal B 3aThlIKaxX. KakoBbl MOCNeACTBUS HOBOW MHTEpHpETaIii 3aKoHa IOHBIM Pumanom? He
MPOTHUBOPEYUT JI 3TO JIPYTMM 3aKoHaM? MOXKHO JIU C/IeliaTh €ro He TPOTHBOPEYANTAM?

BTopbiM moOCTymaTOM HECTHIKOBKM HE HCUEpHaIuch. PUMAaHOBO MOHATHE MPSMOW NPUBENO K JIPYTHUM
3aTpyIHEHHIM, KOTOpbIM PuMaH He nmen oObsicHeHuil. Hanpumep, Gonbiie Kpyru HapymarT JOMYyIIEHHE, YTO
JIBe TpsIMBbIE MOTYT TIepeceKaTbcs JMIL B OMHOW Touke. Kak W JWMHMM JONTOT, Mepecekaronmecs Ha 000Mx
MOJII0CAax, Bce OOJBIITNE KPYTH MepeceKaroTcsl B IByX TOUKAX Ha MPOTUBOIMOIOKHBIX CTOPOHAX Cephl.

[TonsATHE TPOMEKYTOUYHOCTH TOXKE OKA3aJI0Ch HEMPOCTO UHTEPIPETUPOBATh. EBKIIN/T OCHOBBIBAJ 3TO MOHSATHE
Ha MEpBOM ITOCTYJaTe!

1. Om scsakoti mouku 00 8CAKOU MOUKU MOICHO RPOBECHU NPAMYIO.

UroObl HAlTH TOUKY MEXIY ABYMS APYTMMHM, EBKIN] pucoBai OTpe30K, COETUHSIOMUMN 3TH 1Be TOUKH. JIrobas
Toyka (OTJIMYHAs OT KOHIEBBIX) HAa 3TOM OTPE3KE HAXOIUTCS «MEXIy» IBYMs KOHIeBbIMH. KaBep3a Momenu
Pumana 3akiarodaercss B TOM, YTO JIIOObIE JIBE TOYKM MOXHO COEIMHHUTH IO OKPYXHOCTH JBYMs CIOCOOaMU.
WumoHe3us — oHa MeX/1y dKBaTOpHuaibHOU Adpukoil n skBaTopuanbHoi FOxHON Amepukoit? UToObI OTBETHTH Ha
3TOT BOIPOC, MOYKHO MPOBECTH JIMHUIO BJIOJIb SKBATOPA, COSIMHSIONIYIO Ba KOHTUHEHTA, U POBEPUTH, IPOXOAUT
mu oHa uepe3 Mumonesnto. Ho B pamkax prMaHOBON Moenu MOXHO momnacTtb u3 FOxnoit Amepuku B A(puKy,
OTIIPABHUBIIUCH XOTh HA 3amajl, X0Th Ha BOCTOK. OJIMH MapuIpyT nmpoxoauT yepe3 MHnonesnto, a 1pyroi — HeT.

W3-3a 3T0i1 HEONpeIeNeHHOCTH BCE €BKIIMIOBBI JJOKA3aTeIbCTBA IPUMEHHUTELHO K 3¢MHOMY IIIapy, CBSI3aHHbBIE
C TIOCTPOCHHEM OTPE3KOB MEXAy TOYKaMHM, TIpeIiaT HEerogHbIMH (OPMYIHPOBKAMU. A 3TO NPUBOIUT K
NpUYyUTMBBIM TociaeAcTBUsIM. Hanpumep, npesictaBbTe cepuyeckyro BceneHHylo Pumana ¢ paguycom B 40, a He
4000 muith, Kak y 3emiid. B oJTiH TIOTOXUii IeHb TIITHETE BBI BIIEPEN — M YBUJIUTE COOCTBEHHBIN 3aJ. A 3TOT CaMblii
3a]] — OH Tepen BaMu Wiu mo3aau Bac? Mmm BozeMeMm o0pyd. Ero pammyc — 1 metp. Bot kpytute BB 00pyd Ha
TaJIWW W CIpallnBaeTe. BHYTPH BbI 00pyda wiu HeT? Bpone Obl oueBHIHO, 9TO Aa. Teneps MBICIEHHO YBEINYbTE
0o0pyd — 10 pa3MepoB F'OHOYHOM Tpacchl, MU B IMpUHY. i1 00pyda BEIMKOBAT, HO 110 CPAaBHEHHIO C PANyCcCOM
rianeTsl B 4000 muie — musep. CTost B LIEHTpE, BBI BCE €IIE MOXKETE C YBEPEHHOCTHIO yTBEP)KAATh, YTO BBI —
BHYTpHU. A Temepsb yBennubTe 00pyd 10 paauyca B 4000 mumbs. OOpyu omosican miaHeTy, Kak 3KBaTop, U TYT-TO
BJIPYT Ballle MOJIOKEHHUE 110 OTHOIICHUIO K 00pydy CTAHOBUTCS CIIOPHBIM: BbI BHYTPH HJIM CHapy»Xu? A eciu ere
OosblIe YBEIMYUTH paguyc 00pyda, 4TOOBI €ro OKPYKHOCTh pa3/iaiach OT BaC BO BCE CTOPOHBI, — U TYT OH BAPYT
Ha CaMoM JIeJie cxonbléaemcs . B KOHIlE KOHIIOB OH OKa)XETCSl TEM K€, KAKMM MBI BIIEPBBIC €T0 MPEICTABIIH, — B
METp paJuycoM, HO €ro LIEHTpP Telnepb HAaXOAMTCA B TOYKE Ha JPyroi CTOpoHe Mupa oT Bac. M Bpoae Obl BbI

174 Bo BpeMsi aBTOOYyCHO# moe3ku 1 pexadps 1955 r. B ropone Montromepu, Anabama, ITapkc oTkasanack o TpeGoBanuio Bofutenst Jxeiimca bBreiika 0cBOGOIUTH CBOE MECTO
Juist 6enbIx maccakupoB. OOlecTBeHHas peakuus Ha roctynok ITapke npusena k 60HKOTY aBTOOYCHbIX JHHHN roposa. JleiicTBust yuacTHUKOB Ooiikota mpeBpatiian Posy Ilapke B
MEXYHAPOAHbBIH CUMBOJI CONPOTHUBIECHHS PACOBOW CErperald U MPUHECIH HAMOHAIBHYIO W3BECTHOCTD Jinaepy Ooiikora, Mapruny Jliorepy Kunry-mii., cienaB ero BakHenuiei
(urypoii B ABIKCHHH 32 IPaKIAHCKUE 1paBa. — [pum. nep.
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MOJTy9aeTech CHapyXu ero. Kak MOXHO MEpeMEeCTUTHCS M3HYTPH HapyXKy, BCETO JIUIb YBEJIUYHBAS pPa3Mepbl
00py4ua? C HHU3IOKCHHEM TOHATHS «MEKIY» TMOHATHS «C3aJM» M «CIEPEan», KBHYTPU» M «CHApPYXH» Oojee He
npocThl. TaKOBBI MPOTUBOPEYHSI HAMBHOTO JUTUIITHYECKOTO MMPOCTPAHCTBA.

W36aBuThCA OT ATHX 3aTPYJHEHUH MOKHO JIUIIb TyTEM aKKYpaTHOTO MepeornpeieneHuss MHOTUX mouatuil. Kak
00b1uHO, ["aycc npeasuaen u 3to. B 1832 roxy on nucan Boabgranry boiisin: «B momHoM cBoeM pa3BUTHH CMBICIT
CIIOB BpoJZie “MeXIy” IOJDKEH OCHOBBIBATHCS HA SICHBIX TOHSATHSAX, KOTOPbIE MOXKHO JOOBITH, HO Sl MX TOKa HE

06pen» 175, B stom Puman emy Toxke He momor. Ho, COCpPEIOTOUHMBIINCH B OCHOBHOM HAa MAajbIX 001aCcTAX
MOBEPXHOCTH, PrMaH rino0albHBIMU MPOTUBOPEUUSAMH BpPOJE TEX, YTO MBI TOJBKO YTO OOCYAWIIH, MOXOXKE, HE
HUHTEpecoBajica U He Oosuics ux. M, HeB3upas Ha 3TU OTKPBITHIE BOIIPOCHI, JIEKIHUS PuMaHa cuuTaeTcss OJHUM H3
nieeBpoB MaTteMatuku. Ho Bce ke u3-3a 3TMX HEYBA30K OHa HE O3apujla BCEJIIEHHYI0 MaTeMaTHKH MOA00HO

(hoTOHHOM Topnenel76. l'aycc Bckope mocie 3Toil Jieknun ymep. PUMaH Tpoaoibkuin pa3doupaThesi B BOMPOCAx
MECTHOM CTPYKTYpPBI, HEXKEH IHUPOKOMACIITA0OHOH Te€OMETPUH MPOCTPAHCTBA, U €ro paboTa He MMea CEPhe3HOr0
IPWKA3HEHHOTO HAyYHOT'O BIUSAHUA.

B 1857 romy B Tpuamate omuH roj PuMaH B KOHIIE KOHIIOB CTajl aCCHUCTEHTOM Npodeccopa — ¢ YHBUIBIM
JKAJIOBaHbEM, NPUOJIM3UTENBHO SKBUBAJEHTHBIM TpeMcTaM JA0JIapoB B roi. Ha 3To ydeHbld xuin caMm u
MOJIJICP)KUBAJ TPEX CBOMX CECTep, OJHAKO camas Miaamasi, Mapu, Bckope ymepna. B 1859 rony ymep dupuxie,
3ameHuBIni ['aycca Ha ero mocty, U Puman cam 3ausan mecto ['aycca. Tpu roga cmycts, B TpuaUaTh 1MECTh, OH
skeHnics. Ha crenyromuid rog y HEro poauiack J1ouka. Teneps yKe ¢ MPUINIHBIM JOCTATKOM U MOJIOJON CeMber
*u3Hb Pumana Bpoje Obl Hauana HanaxuBaTbesa. Ho, yBbl, HeHaznonro. OH MOAXBATHII IUIEBPUT, NEPEPOCIIUi B
TyOepKyJIie3, KOTOPBIM 1 JOOWII €ro — KaK M €ro CecTep B IOHBIE TOJIbI — BCETO B TPUALIATD JICBSITh.

PabGora Pumana B nuddepeHnmambHON TeOMETpUM CTaja KpaeyroJbHBIM KaMHEM oOOmed Teopuu
OTHOCUTENILHOCTH OJWHITeliHa. He mnposiBu Puman HEOCMOTPUTENBHOCTH, BKIIOYHUB B CBOM CIMCOK TEM
reoMeTpuio, U He Oyap ['aycc Takum HacTBIpHBIM, BBIOpaB 3Ty TeMy, MaTeMaTHYECKHH ammapar DWHIITEHHa,
NOTPEOHBIN AT ero peBomoLun B (usmke, He cymectBoBan Obl. Ho eme 1o Havana nepeBopoTa Tpyasl Pumana mo
AIJTMIITUYECKUM MPOCTPAHCTBAM IMPOM3BENIM HE MEHEE MOIIHOE JeiicTBUe HAa MUp MaremMaTtuku. Heo6xommumocTth
BHUJIOM3MEHSATH HE TOJIBKO ITOCTYJIAT MAPAJUIENBHOCTH, HO U IIPOYHUE, OKa3aJIach PABHOCUIIbHA NIEPETHUPAHUIO IIPIEH
B BEpEBKE — M BEPEBKa BCKOpeE JomnHya. WM nuimp Torna MateMaTuky OCO3HaNIM, YTO Ha 3TOM BepeBKe BHCeENa HeE
TOJIBKO T€OMETPHS, HO U BCA MaTEMATHKA.

I'nasa 20. JIuneBas noarsizkka na 2000-m roay

Jlexnus Pumana 1854 roma mokaanacek myOnwkanuu juib B 1868-M — depe3 aBa roga mocie ero cMepTH U
yepes roj nociie Kuuru banbiiepa, nponuBiieii cBet Ha padoThl boitsin n Jlobauesckoro. ITociaencTerus HapabOTOK
Pumana wmano-omairy mokasand, 4To EBKIHI cOBepimvi OIMMOKKW HECKOJIBKUX Pa3HOBHJIHOCTEW: OH cleral
MHOKECTBO HETJIACHBIX JOMYIICHUH, IPYTHe TOJKOM HE TOPOPMYIUPOBaI, a KPOME TOTO, TOTBITAIICS ONPEISIUTh
00JIBIIIE, YeM OBLIO BO3MOKHO.

HeiHe MBI BUITUM OTpeXy €BKIUI0BOM apryMeHTalnuu. [Ipoiie Bcero KpuTukoBaTh EBKIIHIIA 32 HCKYCCTBEHHOE
pasrpaHUYCHUE MEXKIY IMOCTYJIaTaMH U «OONIUMH TMOHATHSAMEU». [1y0ke JIGKHUT Halla COBPEMEHHAs IOIBITKA
AKCMOMAaTU3UPOBATh JIIOOBIC JOMYIICHWsS M HHYTO HE MPUHAMATh 3a WCTHHY BCETO JIMIIb Ha OCHOBAaHWUHU
«OYECBUTHOCTH» WJIM «3JIpaBOTO CMBICIa». DTO Ha CaMOM JieJIe BIIOJHE HOBOMOJIHBIN Moaxo — nodena [aycca Haj
KanTtoM, — 1 kpuTHKOBaTh EBKIJIM/IA 32 TO, YTO OH HE MPOMU3BEIN ATOT PHIBOK, 3aTPYHUTEIBHO.

Eme oxHa cTpykTypHas mpobieMa eBKIUI0BONH CHCTEMbI — HEIIPU3HAHUE HEOOXOAMMOCTH B HEOMPEICITUMBIX
noHsATHsIX. llpeacTaBuMm cioBapHOE OMpeielieHre MPOCTPAHCTBA KakK «Oe3rpaHMYHON €MKOCTH WM MECTa,
PacIpOCTPaHAIONMIETOC BO BCeX HampaBieHHUSIX». OCMBICICHHO JIM 3TO ONpPEICICHNUEe, WK OHO JIMIIL MOJIMCHSET
PaCIUIBIBYATBIM TEPMHUHOM «MECTO» MCKOMBIM TEPMHUH «IIPOCTPAaHCTBO»? EciM y HAC HET yBEPEHHOCTH, YTO MBI
OTYETIIMBO IOHUMAEeM 3HAYCHHE «KMECTa», MOYKEM TIOTJISIIETh B CJIOBape U ero onpenenenue. CioBaps yTBEpKIaeT,
YTO «MECTO» €CTh «4acTh IMPOCTPAHCTBA, 3aHATAs TEM WM WHBIM OOBEKTOM». DTH JIBa CJIOBa — «MECTO» W
«IIPOCTPAHCTBO» — YACTEHBKO OMPEICISIOTCS IPYT Yepe3 Apyra.

XOTh ¥ MPUAETCS MTOBO3UTHCS, HO IMOCKOJIBKY JIF0O00E CIIOBO B CIIOBApE ONMPEACISeTCS qPYTUMHU, OOHAPYKUTCH,
YTO TaKasl MOJIMEHA MPOUCXOIUT C JIFOOBIM ompeecHneM. EqMHCTBEHHBIN crtoco0 n30ekaTh JIOTHIEeCKOTo Kpyra —
JIOTIYCTUTh CYIIIECTBOBAHUE B KOHEUHOM SI3BIKE HEKUX CJIIOBAPHO HEONPESIIMMBIX OHATUN. HbIHE MBI TOHMMaeM,
YTO U MaTEeMaTHYECKUE CUCTEMbI 00s3aHbI BKJIFOUATh IMOJ00HBIC HEONPEICIMMBIC TTIOHSATHUS, U CTApaThCsl BKIIIOYATh
MHHHUMAJIBHOE MX YHCJI0, HEOOXOAMMOE ISl TOr'0, YTOOBI CHCTEMA OCTABaIaCh OCMBICIEHHOM.

C HeomnpenenMMbIMU TTOHSATHIMHU CJISTyeT oOpamaThcss OCPEeKHO, MOCKOIBKY JIETKO BIACTh B 3a0ITyXJICHUE,
BJIOKMB CMBICII B IIOHSATHE, CHayaja HE JOKa3aB JTOr0, JakKe €CIAM JTOT CMBICI KaXXETCS OYEBHIHBIM W3

175 Iur. no: Kline, Mathematical Thought , ctp. 1006.

176 Bup OpYXKHS U3 aMEPUKaHCKOro (paHTaCTHYECKOro ceprana «3Be3Hbli myTh». IIpH 3amycke OueHb APKO BCIBIXUBAIOT. — [Ipui. nep.
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¢buzndeckoit peambHOCTH. CaOUT COBEPIIMII 3Ty OIMIUOKY, MPUHSB 32 OUYEBUIHOE» 3aMEUaHUE O TOM, YTO JIMHUS,
paBHOyJaJIEHHAst OT MPSAMOM, ecTh mpsimasi. Kak MbI yxke yOenuiuch, HUYTO B cucTeMe EBKiMIa, KpoMe caMoro
MOCTyJIaTa MAapaJUIENbHOCTH, HaM ATOr0 HE rapantupyeT. [IpumeHsss HeompeneauMble MOHSTUS, MbI JJOJDKHBI
oTOpocHTh JIOObIE KOHHOTAIMM, HaBs3bIBa€Mble HaM cCioBOymnoTpeOnenueM. llepedpasupysi BeaMKoOro

réTTHHTeHcKoro MatemaTuka Jauma Dmnsbepra [XunGept] 177, samerum, uto HempemeHHO OmKHA ObITH
BO3MOXXHOCTh 3aMEHUTH «TOUKHY», KIPAMBIE» U «OKPY>KHOCTH» Ha «MYKUUH», <GKEHIIMH» U KIIHUBHBIE KPYKKU.
Toraa, MaTreMaTU4ECKH TOBOPS, 3TH MOHSATHUS JOJDKHBI HACBITUTBHCS] CMBICIIOM U3 CAMUX YTBEPKIEHUI — Harpumep,
IIEPBBIX TPEX MOCTYNIATOB EBKIIMAA:

1. Om scakoeo mysrcuunbl 00 8CAKO20 MYHCUUHBL MONCHO NPOBECTNU HCEHUJUHY .
2. OcpaHuyeHHYI0 HCEHWUHY MONCHO HENPEPBbIBHO NPOOOJIHCAMb NO NPAMOU.
3. U3 6cAK020 MYHCUUHBL BCAKOU NUBHOU KPYIHCKOU MOJCEm Oblmb ONUCAH KPYe.

EBxnun nenan u npyrue ommOKH — cyry0o JIOTMYECKHE, U OHU IPUBENU €ro K JI0Ka3aTelbCTBaM TEOpeM, B
KOTOpPBIX HEKOTOpBIE CTaJMU OKa3aduch HEOOOCHOBaHHBIMH. Hampumep, B camMoM MepBOM MPEIOKEHHH OH
3agBISET, YTO PABHOCTOPOHHUM TPEYrolbHUK MOXET OBITh TOCTPOGH Ha JII0oOOM oOTpe3ke mpsimoil. B
JIOKA3aTeNbCTBE OH CTPOMT JABa KPYra, LEHTPHI KaXKJI0TO U3 KOTOPBIX HAXOAATCA HA KOHIAX OTPE3Ka, U Y KaKIOro
paxuyc paBeH AJIMHE 3TOro orpeska. Jlaiee oH OepeT TOUKY, B KOTOPOH 3TH OKPY)KHOCTH IepeceKaroTcs. XOTs
pPHCOBaHHE OKPY)KHOCTEH HaM 3Ty TOYKYy SICHO MOKaxkeT, EBKIMI He JaeT HUKAaKUX (OpPMalbHBIX TrapaHTUN
CyliecTBOBaHMA 3TOi Touku. [1o cyTH, ero cucteme He IOCTAET MOCTYJaTa, OOCIIAIOIIEro HENPEPHIBHOCTh TUHUN
WIH OKPY)KHOCTEH, T. €. 4YTO B HUX HET pa3pbiBOB. Kpome Toro, oH He cymeln pacno3HaTh U JApyrue AOMYLICHHUS,
MpUMEHsIeMbIE UM B JOKA3aTEJIbCTBAX, HAIIPUMED, YTO TOUKH U MPSIMbIE CYILIECTBYIOT, YTO HE BCE TOUKH JIeXkKaT Ha
OJIHOM MPSMOM M YTO Ha JIF0OOH MPSMON €CTh KAK MUHUMYM JIBE TOUKH.

B nmpyrom mokazaTenbCcTBE OH HESBHO JTOMYCTHJI, YTO, €CIIM TPU TOYKH JIEKAT HA OJTHOM MPSIMOU, MBI MOXKEM
OTpeNeNATh OAHY U3 HUX KaK JISKALIyI0 MeXay ABYMs OpyruMu. Huuto B ero mocrynarax Wiy ONpeneseHUusX He
JaeT HaM JoKa3aTk 3To. Ha nene 3To momymieHne — cBOEro poja TpeOoBaHHE MPSMHU3HBI. OHO HE JOMYCKAeT
KPHBBIX, TOCKOJIBbKY TaKW€ JIMHUM MOTYT 00pa30BBIBATh 3aMKHYTYIO METIIO — K IPUMEpPY, KPYT, — ¥ TOTrJ1a HU OAHY
TOUYKY Ha HEHl HeNb3s CUUTATH JIEXKAIICH MEXIy TBYMS IPYTUMH.

Hexotopsie Bo3paskeHus 1oKa3aTeabcTBaM EBKIIMIa CMOTPATCS Kak NPUIUPKU, OJJHAKO HEBUHHbBIE OYEBHTHBIE
JonyuieHuss 0e3 BCSIKMX BHMIUMBIX IIOCJIEACTBUNH MOTYT HWHOIZIA pPaBHATBCS CEPbE3HBIM TEOPETUUECKUM
yrBep)kaeHus M. K npumepy, nonyiieHue CyllecTBOBaHHs BCETO OJHOI'O TPEYroJbHUKA, Ybs CyMMa YIJIOB paBHa
180°, mo3BoisIeT J0OKa3aTh, YTO y BCEX TPEYTOJLHUKOB cymMMma yrioB coctaBiusier 180°, a Takxke Mo3BOJSET
JI0Ka3aTh MOCTYJIAT NapauieIbHOCTH.

B 1871 roay mpycckuii Mmarematuk Demukc Kieiin [Kisita] mokasan, Kak yCTpaHHTh OYEBHIHOE
NpOTHBOpEYHe B chepuyecKord MOJENH 3JUIMNTHYECKOTO MPOCTPAaHCTBa PrMaHa, ycOBEpIIEHCTBOBAB MOIYTHO U

Esxnnal /8. Bekope nocne storo marematuxu Bpoze bensrpamu u IlyaHkape IpeuIosKiIM CBOH HOBBIE MOJCIH U
noaxozasl kK reomerpun. B 1894 roxy uranesuckuii noruk J[xysenne IleaHo BBIABUHYI HOBBIM HAOOp aKCHOM JUIst
onpenenenns eBkanaoBoi reomerpunl’9. B 1899 roxy I'masbept, He 3HAKOMEIH ¢ paGotamu [leano, BIAAN CBOIO
BepCHIO (HOPMYITMPOBKH F€OMETPHH — B Hanboee pacrpocTpanerroM e Buael80,

I'mib0epT MONHOCTBIO MOCBITHI Ce0sl MPOSCHEHHIO (DYyHIAMEHTAIBHBIX OCHOB reoMeTpuH (a BIIOCIEACTBUU
MOMOT pa3BUTh OOIIYI0 TEOPUI0 OTHOCHTENBHOCTH OMHIITEHHa). OH MHOTOKpaTHO IEpEeCMaTPUBA CBOH
(dhopmynupoBkH — 10 camoii cMepTr B 1943 roay. [lepBsiii mar ero Merojia — mpeBpaileHne HeSBHBIX JTOMYIICHHUHA
EBxinaa B pa3BepHyTble yTBepkaeHus. B cBoro cuctemy I'mnbOepT — mo kpaiiHell mMepe B CEIbMOM HU3IaHUU
cBoero Tpyaa B 1930 roxy, — BKIIOYMII BOCEMb HE OINPENCICHHBIX TIOHATHH W YBEIMYHII YUCIIO akcnoM EBkinaa c
necaty (BKimrouas obue yrBepxkaeHus) 1o asaauatui8l. Axcmomer I'mabGepra pasaenuiu Ha YeThpe TPYIIBL.
OnHu BKIIIOYAIOT B ce0s1 HE OTIO3HAaHHBIC EBKITNIOM TOTyIIIEHHs BPOAE TEX, YTO MBI YK€ PACCMOTPEITH:

Axcuoma 1-3: Kadxwcooul npsimoti & npunadneszicam no kpaineti mepe oge mouku. Cywecmeyrom no
Kpatinel Mmepe mpu moyKku, He npUHaoiescauyue 0OHoU NPAMOU.

177 pavid Hilbert, Grundlanden der Geometrie (Berlin: B. G. Teubner, 1930). Dta uurara npuseznena u B: Kline, Mathematical Thought , crp. 1010-1015, a Taxxe: Greenberg,
crp. 58-59. I'puHOEpr TOXE MpeIaraeT HHTEPECHOe 00CYKICHHE HEONPEASICHHBIX IEPEMEHHBIX, cTp. 9-12.

178 Gray, crp. 155.
179 Kline, Mathematical Thought , ctp. 1010.
180 Bosee riy6okoe mpejctaBieHie 06 akcuomax ['miabpbepra MoxkHO monyuuts y I'punbepra, ctp. 58-84.

181 Kiine, Mathematical Thought , ctp. 1010-1015.
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Axcuoma 11-3: Cpedu n106vbix mpex mouex, nexcauyux Ha 0OHOU NPAMOU, cyujecmsyem He Oojee
00HOU MOUKU, AedHcayels Mencoy 08YMsL OPYUMU.

I'unpbept U npyrue ydeHsle 10Ka3aid, YTO BCE CBOMCTBA €BKJIMOBA MPOCTPAHCTBA MOYKHO BBIBECTH U3 3THUX
AKCHOM.

PeBosmonust MCKPUBIIEHHOTO MPOCTPAHCTBA TIyOOKO MOBJIMSIA Ha Bce oOiacTh marematuku. IIpumepHo co
BpemeH EBkimna u 1o padot [Naycca n Pumana, oOHapy»KeHHBIX TOCMEPTHO, MaTeMaTHKa ObliIa 10 OOJIbIIeH YacTu
JUCIHMIUTMHOM TmparmMatudeckod. EBKimpoBa CTpykTypa BOCHPHHHMMANach Kak OMNHCAaHHE (PU3MYECKOTO
OpoCTpaHCTBAa. MaremaTka B~ HEKOTOPOM  CMbICIe  Oblla  pa3sHOBHUAHOCTBIO  (U3UKH.  Bompocs
HEMPOTHUBOPEUNBOCTH MaTEMAaTHYECKUX TEOPHH Ka3ajuch MOPOXKHUMH — JI0Ka3aTeNbCTBA CJIEJOBA0 MCKAaTh B
¢muueckom mupe. Ho x 1900 romy maremMaTHKH OCO3HAIM, YTO aKCHOMBI — CIIOPHBIC YTBEP)KACHHs, OHH CyTh
BCETO JIMIIIb OCHOBA CUCTEMBI, CJIEACTBUS KOTOPOW HEOOXOIUMO U3ydaTh B HEKOEM MOA00UH yMO3PUTEIbHON UTPHI.
BHe3anmHO MaTeMaTHdeckue MPOCTPAHCTBA NMPEBPATHIINCH B aOCTPAKTHBIC JIOTMYECKHE KOHCTPYKTHI. Ilpupona
(bHU3MUECKOro MPOCTPAHCTBA CTAJIA CAMOCTOSITENILHBIM IIPEIMETOM, BOIPOCOM (PU3HKH, a HE MATEMATHKH.

Ilepen mMaremaTukaMu BCTaJl  BOIPOC COBCEM HOBOI'O  CBOMCTBA:  JI0KA3aTEJIbCTBO  JIOTMUYECKOH
HEMPOTUBOPEUMBOCTH UX NOCTpoeHuH. [lonsaTHe nokazaTenbCTBa, MEpeMECTHBIICECS 3a MOCTIECTHIE BEeKa Pa3BUTHUS
pacueTHhIX METOJMK Ha 3a/IHee CHJIEHbE, BHOBb CTAJIO INaBeHCTBYIOUMM. CocTosTeNbHa 11 reoMeTpust EBkinaa?
Camblil 1000BOI1 €HOCOO M0Ka3aTh HEMPOTUBOPEYMBOCTh JIOTMYECKOW CHUCTEMBI — JIOKa3aTh BCE MBICIUMBIE
TEOpPEMbI U MPOJAEMOHCTPUPOBATh, YTO HU OHA HE MPOTHUBOPEUMT Apyroi. IlockombKy cyliecTByeT OeCKOHEUHOe
KOJIMYECTBO BO3MOKHBIX TEOPEM, TaKOW MOIXOM TOMUTCS JIHIIb TeM, KTO TUIAHHPYET XHUTh BeUHO. [ mianpbepT
onpobosan uHyto TakTuKy. Kak u Jlekapt ¢ Pumanom, 'nns0Oept onpenenuiv TOUKM B IPOCTPAHCTBE Yepe3 YUCIA.
B ciyuae ¢ 1ByXMEpHBIM IIPOCTPAHCTBOM, HAaNpUMep, KaX/Jas TOYKa COOTBETCTBYET Mape ACHCTBUTEIBHBIX YHCEI.
[IpeBpatuB ToukM B umncia, ['miap0epT cMor mepeBecTH Bce (hyHIAMEHTANbHbIE T€OMETPUYECKHUE MOHATHS M
aKCHOMBI B apu¢meTnueckue. Tak IOKa3aTenbCTBO JIIOOOH TeOMETpUYECKOW TEOpeMbl NMEPEeBOJMTCS Ha S3BIK
apuMeTHYeCKNX WM anreOpanyeckux NOeHCTBUU C KOOpAMHATAMH. A TIOCKOJbKY JH000€ TeoMeTpudecKoe
JI0Ka3aTelnbCTBO CIENYET JIOTHYECKH U3 aKCHOM, apudMernyecKkas MHTepIpeTalus JODKHA BBITEKaTh U3 aKCHOM,
o0seyeHHBIX B apudmerndeckyo (popmy. Ecnu B reomerpun BO3HHKAET MPOTUBOpPEYME, OHO MPOSBHUTCS U TPU
HepeBosie Ha S3bIK apUPMETHKH, a eClii apu(pMeTHKa HEIPOTHBOPEUUBA, CTAO OBITh, CTPOMHBI U TMIILOEPTOBBI
(OpMyITMPOBKH EBKIIHIOBOM TI'€OMETpPHU (U1 HEEBKIMIOBBIX T'€OMETPHH 3TH JEHCTBUS TOXE OBUIM ITO3THEE
npozenanbl). ScHee Hekyma? Xors B wurore [mip0epTy W HE YAQIOCh JI0Ka3aTh  AGCOMOMHYIO
HENPOTUBOPEUUBOCTb TEOMETPUH, T0KA3aTh OMHOCUMENbHYI0 HETIPOTUBOPEUUBOCTL OH BCE-TAKU CMOT.

N3-3a 6eCKOHEYHOCTH YHUCIIa BO3MOXKHBIX TEOpEM abCOIIIOTHAsI HEPOTUBOPEUUBOCTh [€OMETPHUH, apUPMETHKI
M, €CJIM YK Ha TO TOIUIO, BCEH MaTeMaTHKH — JeNo Kynaa Ooiee TpymoeMkoe. UToObI pa3oOpaThCs U C 3TUM,
MaTeMaTHUKU H300penu a0CTPakTHYIO TEOPHIO0 OOBEKTOB, MMEIOUIYI0 C HMMHU JIeJIO HAa CaMOM OOILEM YypOBHE,
HE3aBHCHUMO OT BCAKHX OCOOCHHOCTEH TOro, YeM OHH Ha CAMOM JIeNe SIBIISIOTCA. JTa TEOpus, KOTOPYIO HBIHE
MPEnoaloT B OONBITUHCTBE 001Ie00pa3oBaTENbHbIX KO, HA3bIBAETCS TEOPUEH MHOXKECTB.

U Bce-taku paxe camast MpocTas TEOPUs MHOXKECTB CTAJIKUBACTCA C IyTaHbIMU MapaJ0KCaMM: OJIMH TaKoi ObLI
omnyomukoBan B 1908 romy B MamoumsBecTHoM sxypHaie «Abhandlung der Friesschen Schule»  Kyptom
I'persmuarom n Jleonapmom Henconom. I'pesmmar m HencoH paccmaTpuBarOT MHOXKECTBO CJIOB. Bo3pMeM,
BO-TIEPBBIX, MHOXKECTBO BCEX IPHJIAraTelbHBIX, OIMCHIBAIOIIMX caMH cioBa. Hampumep, cioBo
«IBaALIATHOJHOOYKBEHHBIN» caMo, Aa, COCTOUT U3 JIBAALATH OJHOW OyKBBI, a IPUJIaraTelbHOE KMHOTOCIOKHBIN»
— MHOTOCJOXHO. B THKy 5TOMYy MHOXECTBY €CTb MHOXXECTBO BCEX TpWIIAraTelbHBIX, KOTOpbIE cebs He
ONMUChIBalOT. Ha yM mOYeMy-TO TPUXOJST CJIOBa THUIA «XOPOIIO HAMHMCAHHBIN», IOPA3UTEIBHBIN» H «IPYTy
PEKOMEHIyeMBIiT» (eclii B 9TOW KHHI€ M €CTh XOTh OJHO MNPEUIOKEHHE, KOTOPOe CTOUT BHI3YOPUTBH, — BOT OHO).
[TocnenHee MHOXKECTBO Ha3bIBACTCS FE€TEPOJOIMUYECKHUM — BEPOSITHO, OTTOTO, YTO «TETEPOJOrMYECKHUI» caMo 1o
ce0e MHOTOCIIOXKHO.

Kpacota? Ho ectp, oHaKo, 3aKkaBbIKa: a «reTepoJIOrHYECKuil» — reTeposorunyeckoe ciaoo? Ecnu na, 3HauwT,
OHO ce0s OIMCHIBAET, CJIEOBATEIFHO, OHO TAKOBBIM HE ABJIIETCS. Pa3 OHO TaKOBBIM He ABISETCS, 3HAUUT, OHO CeOs
HE OIHMCHIBAET, a CJIEJOBATEILHO — SBJISIETCS. BOT 4TO MareMaTHKH Ha3bIBAIOT MapagoKCcOM; Uil He-MaTeMaTHKa
9TO BCEro JIMIIb 3HAKOMAas OC3BBIMIPBINIHAS cUTyarus (MOHATHE, MPHUAYMaHHOE MaTeMaTWKaMH, dall UM Oor

3n0poses) 182,

* * *

182 Ionsrue u3 o6nactn MaTeMaTHKH, Ha3bIBaeMo Teopueit urp. — Ipum. nep.
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B 1903 rony berpan Paccemn, 6e3 msatu MuHyT Jiop Paccernt, monbITancs HaBECTH MOPSIOK, MPEINOTI0KUB B
CBOCH CKPOMHOI KHHT€ 1O/ Ha3BaHUeM «IIpHHIUITBI MATEMAaTUKI», YTO BCSI MATEMaTHKa JOJDKHA BBIBOAUTHCS M3
noruku. CoBMeCTHO co cBouM Kojuierod mo Oxcdopay Andpenom Hoprom Vaiitxemom oH mombitancss JOOUTHCS
TaKOW BBIBOJUMOCTH — HJIH XOTs OBl II0KA3aTh, KaK 3TO CJEIATh, — B TPEXTOMHOM MarHyM-oOITyce, H3JIaHHOM MEXI1y
1910 u 1913 romamu. BeposiTHO, mOTOMY, UTO 3TOT Tpyn Obul cepbe3nee myOmmkaruu 1903 roga, oH Momy4wMI
natuHCcKoe HasBanue «Principia Mathematica». B «Principia» Paccemn u YaiiTxen 3asiBHIIH, YTO CBEIH BCHO
MaTeMaTUKy K €IMHOM CHCTeME OCHOBHBIX aKCHOM, W3 KOTOPBIX MOXXHO JJOKa3aThb BCE TEOPEMBI MaTEMAaTHKH,
NOJO0HO EBKIIMJIOBOM CHCTEME NPHMEHHTENPHO K TeoMeTpuH. B mx cucteMe naxe Takue (yHIaMEHTAIbHbBIC
NOHATHA KaK YHCIIa PACCMATPUBAIUCH KaK AMITMPUYECKUE KOHCTPYKTHI, KOTOPbIE HEOOXOIUMO OOOCHOBBIBATH
Oosee rTy0OKMMU aKCHOMAaTHIECKUMH CTPYKTYPaMH.

I'mnp0OepT OTHECCS K OTUM 3asiBIEHHAM cKenThueckd. OH TOAHAYMII MaTeMaTHKOB CTPOTrO JIOKa3aTh
yCIemHOCTh nporpammsl Paccemna u Yaiitxeaa. DToT BoIpoc OTI0XHUIM HacoBceM B 1931 roay mokupyromei

teopemort Kypra ['€nens 183: om fokasam, 4TO B CHCTEME MOCTATOYHOH CIOXKHOCTH — B TEOPUU YHUCEN, K
MpUMeEpPY, — IOJKHO CYIIECTBOBATh YTBEPKJEHUE, YbI0 UCTUHHOCTh WJIU JIO)KHOCTh HEBO3MOXHO JOKa3aTh. JTO
YHUYTOXKAET yTBepkaeHue Paccenna u YaiTxeaa: OHM HE TOJIBKO HE MOKa3ajd, KaKk MMEHHO BCE MaTeMaTHYECKHE
TEOpPEeMbI MO’KHO BBIBECTH U3 JIOTUKH, HO U B TIPUHIIUIIE HE MOTJIN ObI 3TOTO c/ienath!

MatreMaTHKu IPOJ0IDKAIOT paboTaTh HaJ (GyHIAMEHTOM CBOEH HayKH, HO cOo BpeMeH [ €nenst Hukomy emie He
yAJIOCh 3aMETHO M3MEHHTH OOIIyr0 KapTuHy. [lo-mpekHeMy He CyIIeCTBYET OOLIETIPUHSTOTO MOAXO0na K TOMY,
4yTO HavajJ EBKIUJ K aKCMOMaM MaTeMAaTHKHU.

Mexny TeM cuja MaTeMaTUKH — HE B OJHUX JIMILIb YMO3PUTENbHBIX UIPaxX, U 3TO HU B YEM HE OYEBUIHO TaK,
Kak B NPUMEHEHUH DWHINTEHHOM CBEXEOTKPBITHIX THUIIOB MaTEMATHYECKHUX MPOCTPAHCTB K TOMY, B KOTOPOM MBI
KUBEM. XOTb W CEPbE3HO IEepPEeMOJICIIMPOBAaHHAs, TEOMETPHUS TNPOMODKMIA OBITh OKHOM BHJICHHUS Hallen
Bcenennoi.

Yactp |V. UcTopus JiiHmuTeiina

Omue2o npocmpancmeo UCKpUBAemcs?
Y npocmpancmea nosasunoco moeoe usmepenue — 6 XX 6eke oHO 63pvIiBaemcs
NPOCMPAHCMBOM-BPEMEHEM U NPespawiaen Ciyicaue2o nameHmuo2o 61opo 6 2epost CMoemusl.

I'napa 21. PeBoJionusi co CKOPOCTBIO CBETA

l'aycc m Puman mnokaszany, YTO MPOCTPAHCTBO MOXKET HCKPUBIATHCA, U pa3padoTalim MaTeMaTHKY,
HEOOXOIMMYIO JUIsl ONTMCaHUs 3TOro sBjeHus. [lanee BCTall BOMpoc: a B KAKOM NMPOCTpPaHCTBE oOuTaeM Mbl? Mu —
elie TayosKe: 4To onpenenser GopMy MpOCTpaHCTBA?

W3saniHpIi 1 TOYHBIA OTBET, MaHHBIA DiHIITeiHOM B 1915 romy, Ha camoMm jene BIEpBbIC B OOIIMX YepTax
ObL1 npeToXkeH erie B 1854-m camum Prumanom:

BOI’lpOC obocrosanHocmu ceomempuu... CeA3aH C 60NPOCOM 6Hymp€HH€IZ npUHUHbL MempudecKux
83AUMOOMHOULEHULL npocmpancmed... Ham Cﬂedyem uckamsv HNPUYUHY OMUX MempudecKux

83AUMOOMHOULCHULL BHE CAMO20 npocmpaxncmeda, 60 6HEUWHUX CUNIAX, 6030eﬁcm6yiomux HAa Heco... 184

Uro oTTankuBaeT 0OBEKTHI IPYT OT JIpyra win commxaer ux? PuMaH, oka3anock, CHIIBHO 00OTHaNl CBOE BpeMs
U TO3TOMY HE CMOT Pa3BUTh HA OCHOBAHWW CBOETO MPO3PEHUSI BHITHYIO TEOPHIO — OH YIIIE] HACTONBKO AAJIEKO
BIIEPE]], YTO Ja’Ke CAMH CJIOBA €r0 Helb3sl ObLJIO OLIEHUTH IO JOCTOMHCTBY. OHAKO MIECTHA/IATH JIET CILYCTS OJUH
MaTeMaTHK BCE ke 00paTHiI Ha HUX BHUMaHHE.

21 despansg 1870 rona Yunbsim Kunrnon Kmuddopa npeacrasun Kembpumkckomy punocodckomy odmectBy
CTaThIO 0] Ha3BaHUEM «O mpocTpaHCTBEHHOM Teopuu Marepumn». Kinddopay Torna Obuio qBaanaTh nath — Kak u
OUHIITEHY, KOTla OH OMYOJMKOBAJl CBOIO MEPBYIO CTaThiO MO CHENMAIbHOW TEOPUH OTHOCUTENHHOCTH. B cBoei

cratbe Kimddopa cmeno 3aspunl8dd:

183 Ormanoe obwacHenue om.: Ernest Nagel and James R. Newman, Godel’s Proof (New York: New York University Press, 1958), a Takxe B KIIaCCHKE IIMPOKOTO IHAIA30Ha,
KOTOpYIO BIOXHOBHIIA 5Ta KHura, Hanp.: Douglas Hofstadter, Godel, Escher, Bach: An Eternal Golden Braid (New York: Vintage Books, 1979).

184 Monastyrsky, ctp. 34.

185 Monastyrsky, crp. 36.
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A ymeepoicoar: 1. Manvie obracmu npocmpancmea nodobHvl 6 c8oell npupode HeOOTbUUM
XOoamam Ha nosepxHocmu, Komopas 6 yenom niockas, 2. Ceolcmeo KpususHvl, Uil UCKAANCEHUS,
HOO0OHO 60IHE, NOCMOAHHO Nepedaemcs om 00HOU 0OAACMU NPOCMPAHCMEA K Opy2oll u daree; 3.
Ilepemennocms Kpususnvl NPOCMPAHCMEa — 0M YMO HA CAMOM Oelle NPOUCXOOUM 8 npoyecce mo2o
ABNIEHUS, KOMOPOE Mbl HA3bIBAEM OBUNHCEHUEM MAMEPUL...

BeiBonbsl Knugdopaa nanexo npeB3onuid puMaHoBbl B JeTaau3aluy. YTo Bpsa U 3aMeTUiIM Obl, 1a BOT MOJIU
K THI. OH BC€ TIOHsUT paBUiIbHO. CoOBpeMeHHbIN Qu3HK, mpouts ciioBa Kimddopaa, ckazan 061 «OTKya oH 3HAI?»
OWHIITEHH NpUIeNT K CXOIHBIM 3aKIIOYEHUSM JIMIIb Yepe3 roJbl TIIATENbHBIX JIOTHYECKUX TOCTPOCHUH. A 'y
Kmuddopna vHe Obuto aaxe teopuu. EmMy, TeM He MeHee, yIajioCch MHTYHMTHBHO NMPUHTH K CTOJb MOIPOOHBIM
BBIBOIAM — ero, PuMana u DHUHINITENHA Beja O4HA U Ta )K€ MaTEMATUUECKAs MBIC/L. €CIIH OOBEKTHEI B CBOOOIHOM
JIBHKCHUU TIEPEMEIIAIOTCS 0 TPSIMBIM, XapaKTepHBIM JIISI €BKJIMOBA TPOCTPAHCTBA, MOTYT JM BO3HUKHYTH
JIpyrue BUABI JABMKEHHS, OOYyCIOBJEHHbIE KPHUBU3HOM HEEBKJIHMIOBA MPOCTpaHCTBa? M BOT HAaKOHEl MMEHHO
MOCJIEI0BATENbHbIE LIArU 10Ka3aTeIbCTBA DHUHINITEIIHA, OCHOBAHHbIE HA Qu3uKe, a HE HA MaTEMaTHKE, [TO3BOJIMIN
eMy pa3BHUTbh TEOPHIO, KoTOpas He nanack Knuddopay.

Kmuddopn nmuxopagouHo TpyaHIIcs HaJ CBOCH TeopHuel — OOBIMHO MO HOYAM: JICHb €ro ObLI CIMIITKOM 3aHST
MIPETIOIaBaTeIbCKUMH M aIMUHHUCTPATUBHBIMU 3a7a4aMu B JIOHJJOHCKOM YHHBEpPCHUTETCKOM KoJutemke. Ho 6e3
INTyOMHHOTO MOHMMaHUS (U3UKH, NMPHUBEAIIEro DHHIITEHHAa K MPOMEXYTOYHOMY IIary — CIEUUaJbHOW Teopuu
OTHOCHUTENILHOCTH, — ImaHcel Kimddopaa pa3BuTh CBOM MpencTaBlieHHs A0 paboyeil TEOpuH OCTaBaIUCh
HEe3HAuMTeNbHBl. MaTeMaTHKa mHpeilecTBoBasia (puU3MKe, U B 3TOM COCTOsUIa TPYJHOCTh, MOXOXKas Ha Ty, 4YTO
HaOJI01aeTCs HBIHE B TEOPUU CTPYH, M MBI 3TO emne yBuauM. Kimmddopa audero ve nobmics. On ymep B 1876-m —
HEKOTOPbIE CUUTAIOT, OT NEpEyTOMJIEHHS. BbIJIo eMy BCero TpuALATh MSTh.

Kmuddopa, cpenu npodero, meyaTa mar BO IJiaBe KOJIOHHBI, COCTOSIIEH W3 HEro oxHOro. B mupe ¢u3uku
HeOeca Tora ObIIIM COJIHEUHBI U SICHBI, K MAJIO KTO BUJIEN CMbICI TPATUTh BpeMs Ha BO3HIO C 3aKOHAMH, B KOTOPBIX
He Ha001a10ch HUKaKkuX U3bsHOB. bonee 200 ser BceM ka3anock, 4To 000e sBieHne BO BeeneHHoi 00bACHEHO
HBIOTOHOBCKOW MEXaHUKOH — TeopHuel, oCHOBaHHOM Ha coobpakenusix Mcaaka Hprorona. C ero TO4ku 3peHus,
HPOCTPAHCTBO €CTh «aOCOMIOTHAS», 3a(UKCUpOBaHHAsA, OOrofgaHHas KOHCTPYKIUS, 000pYyAOBaHHAS JEKapTOBBIMU
KoopAMHaTaMu. TpaeKTopusi IBUKEHUSI 00bEKTa ecTh MpsiMasi WIM UHas KpUBasi, ONMChIBaeMasi HAOOpOM Yucesn —
KOOpJAMHATaMM, 0003HAYAIOUIMMU TOYKH, COEUHEHHBIE 3TOM TpaeKkTopuel B mpocTpaHCcTBE. Bpemenu orBoauTcs
pOJb «mapamMerpa» MapuipyTa, 4TO Ha MAaTeMaTHYECKOM JKaprOHE O3HAYaeT «IO0Ka3aTelb TOro, B KaKOH 4YacTH
TpPaeKTOpuH Bbl ceifuac Haxoaurech». K mpumepy, Anekcelt ornpasinsiercs ¢ Copok Bropoil ymunsl no Ilsroit
ABCHIO C MOCTOSIHHOM CKOPOCTBIO OJIMH KBapTall B MUHYTY U TOr/ia ero koopauHatel — [lsTas aBeHto u (42 mumoc
KOJIMYECTBO MUHYT B IyTH) — as yJaHIa. YKa3bIBas, CKOJbKO MUHYT OH IpOIIAral, Mbl ONpeesseM, TJe HIMEHHO
Anekcell ceifiuac HaXOAUTCA.

C TakuM NMOHMMaHUEM NPOCTPAHCTBA U BPEMEHH 3aKOHbI HbI0TOHA MpeCcKa3bIBaloT, KaK U MOYEMY JBHIKETCS
00BEKT Bposie AJIEKCes: OHU OIMUCHIBAIOT €T0 MOJIOKEeHNE Kak (PYHKIMH OT mapaMeTpa MOoJ Ha3BaHHEM «BPEMsI».
(3nmech chaenaHo AOMYyIIEHHUE, pazymeercs, 4To AJIeKCe — HEOAyLIEBICHHBIH OOBEKT, YTO HE BCErga MCTUHHO!
BoOOpasuTe ero B HaymHHKax W ¢ tuieepoM.) CorsacHo HproToHy, AJiekcell HPOJOIDKUT CBOE ITOCTOSHHOE
JIBU)KEHUE — IO MPSIMOM # C MOCTOSHHOM CKOpPOCTBIO, — MOKYJa HAa HEro He MOJEHCTBYEeT BHELIHsS CHIA, K
npuMepy — 3al BHJEOUrp 3a yrioMm. Mmm, ¢ yderom 3Toro mpuBiekaromiero ¢pakropa, 3akoHbl HproToHa
NPEICKaXKyT, YTO TPACKTOPHS ABIKEHHUS AJIEKCes! OTKJIOHUTCS OT NOCTOSHHOW. OHH, 9TH 3aKOHBI, KOJIMYECTBEHHO
cooOmar HaM, Kak MMEHHO AJIeKCed CTaHeT ABHTaThCsS C YYETOM €ro JIMYHOH WHEPIMH, a TaKkKe CHUJIBI U
HarnpaesJeHUs ee mpuiiokeHus. COrjaacHO HbIOTOHOBBIM YPaBHEHHUSIM, YCKOpPEHHUE Tena (T. €. U3MEHEHHUE CKOPOCTH
iy HaATPaBJICHHS JBUKEHHS) MPOMOPLUOHAIBHO CHIIC, PHIOKSHHON K HEMY, H 00paTHO MPOIMOPLHOHAIBEHO ero
macce. Ho omucanue ABWKEHHS Tena TMOJA BO3ACHCTBHEM MPHIOKEHHOW K HEMY CHIBI — 3TO €Ie TMOJJIeNna,
W3BECTHOE I0J] HAa3BaHHEM «KHHETHKa». UToObl chopMHpOBATH 3aBEpIICHHYIO TEOPHIO, HAM HAJ0 3HATh €lie U
«IMHAMHKY», T. €. KaK OTPEICITUTh MOIIb ¥ HAIIPABJICHNE BO3ICHCTBUE STOM CAMOI CHIIBI, €CITU IaHBI €€ NCTOUYHHK
(3a1 BUmeoHrp), MpeaMeT Bo3aeicTBUs (AJekceil) U pacCTOsIHUEe MeXIy HUMH. HbIOTOH BBIBEN ypaBHEHHE JHIIb
JUISL OOHOM TaKOW BO3JIECHCTBYIOIIEH CHIIBI — TPABUTAL[UOHHOM.

OObenuHKUB 1Ba Habopa ypaBHEHHH — Al CWIbl (IMHAMHUKA) W sl ABMOKeHUsS (KMHETHKA), — MOXHO (B
NPUHIIKIIE) ONUCATh TPACKTOPHUIO ABMKEHUsI 00bEKTa KaK (QYHKIMIO BpeMeHH. MOXHO, CKaXKeM, Ipe/icKa3aTh, KakK
AJlekceil onMIIeT Kpyr Mo UrpoBoMy 3aiy, Wwin (Kak HH MPUCKOPOHO 3TO MOXKET OBITh) TPACKTOPHUIO JBHKCHUS
MEKKOHTHHEHTAJILHOW OaJUTMCTHYECKOW pakeThl. HhIOTOH BOILIOTHII CTpeMiieHHe, Bo3HUKIIee enie y [Tudaropa:
CO3J1aJl CHUCTEMY MaTeMaTHKH, MO3BOJISIOLIYI0 ONMUCHIBaTh ABIKeHHe. Kpome Toro, uro HeloToH 00bAcHMI, Kak
OJIMH U TOT K€ 3aKOH YINpaBIIsSeT ABMKEHHEM Ha 3eMyle U B MPOCTPAHCTBE, OH JOOMJIICS €lle KOe-4ero, He MeHee
BAXHOTO: OOBEAMHWI J[BE CTapbhleé CaMOCTOSTENbHBIC MUCIMIUIMHBI — (DPU3MKY, CUMTABIIYIOCS 3aHATOH Cyry0o
KHUTCHCKMMH TOBCEIHEBHBIMHA BONPOCAMM, M aCTPOHOMHIO, KOTOPYIO BOCHPHUHHMMAINM KaK HAayKy O HEOECHBIX
Temax.
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* * *

Ecin HbIOTOHOBBI IIPEJCTABICHHS O IPOCTPAHCTBE U BPEMEHU BEPHBI, JIETKO YBUJETh, YETO HE MOYKET OBITh.
Bo-miepBbIX, HE MOXKET OBITH TPEAETOB Y CKOPOCTH, C KOTOPO OIWH OOBEKT MpuOIMxKaercs K Apyromy. UYtoOsl B
3TOM yOeauThcs, BOOOpa3uM, UTO Takas MpeJiesibHasi CKOPOCTh CYIIECTBYET, Ha30BEM €€ ¢. Tenepb MpeicTaBuM,
9TO0 00BEKT MPUOIMKACTCS K HAM C 3TOW CKOpOCThIO. JaBaiiTe (B Hay4YHBIX IENIX) TUIFOHEM B 3TOT 00bekT. Ecmu
BCA 3Ta JipaMa pa3BOPAauyMBAETCS B OCA3a€MOM CpeAe IOJ Ha3BaHUEM «a0COJIOTHOE IMPOCTPAHCTBO», JIETKO
3aMETUTh, YTO 3TOT OOBEKT MPUOJMKACTCSA K Balllel CaoHe ObIcTpee, YeM K BaM. 3aKOH MPEACIbHON CKOPOCTH
HapyleH. Bo-BTOpBIX, CKOPOCTh CBETa HE MOXET ObITh MOCTOSIHHOM. TouHee, CBET IOHKEH JOCTUTaTh Pa3HBIX
HaOmroarTenei ¢ pa3Hol CKOpocThio. Ecim mocmemmTe cBeTy HaBCTpedy, OH no0epercst 10 Bac ObICTpee, a eciu
Oynere yauparb OT HEro — MEJICHHEE.

Ecmu cymecTByeT 00beKTHBHOE YCTPOMCTBO MPOCTPAHCTBA, ATH JIBE HCTUHBI CaMOOUYEBUIHEI. W Bce-Taku 3TH
JIBE€ «HCTUHBI» JIOKHBL. BOT OHO, OCHOBaHHE CHEMANIbHON TEOPUU OTHOCHUTEIBHOCTH, KOMIIOHEHT, KOTOPOTo He
JIOCTaBaJIO B MEPBBIX PACCYXKAECHHUIX O (PU3MKE UCKPUBIEHHOIO MPOCTPAHCTBA. DTO (DaKT, KOTOPbIM «HAOIIOAATIN»
3aJ10JIT0 JI0 TOTO, KaK CMOTJIN «OLEHUTH MO JOCTOMHCTBY.

I'naga 22. [ipyroii Aiib0epT 0THOCUTEJILHOCTH

UYepe3 HECKONBKO JIET IOCIE TOrO0 KakK IOHBIM PUMaH IPOJEMOHCTPUPOBAN OCTPBIM MHTEPEC K IOJIBCKOU
WCTOpWH, [OHAs Mapa W3 JITHUYECKH TOJLCKOM mpoBUHIMH [lo3HaHb, TOrIa HAXOAMBIIEHCS TOJ TPYCCKUM
MpaBJICHUEM, POJWIA Majbllia 1Mo uUMeHH AJnoept. Ilpencramisercs, 4To Tepowdeckas Oopb0a MOJIBCKOTO
CaMOCO3HaHUA — Ky/a 0oJiee IpUTATaTeIbHBIN MaTepuan Juisl YTCHUs, HeXKeH MepeknBanne peanbHocTu. U ecnu
TOJISIKK OBUTH TePOSIMH, OHH K€ OBUIM W aHTHTEPOSIMH, BBHIKA3bIBABIIUMH 3JI00HBI aHTHCEMHUTH3M, YTO IO3/IHEE
cnenano [lomerry nznmo6ieHHbIM MecTOM [ uTIIepa — cTpaHoii ra3oBeIx Kamep. Kak Ol To HU Ob110, B 1855-M, B rof

cMeptu Taycca, cembs AnbGepra, Muxenb3onsi186, syurpuposamu B Heo-Mopk, a Bckope mocie 3Toro — B
Can-®pannucko. [lombcko-pycckuii eBpel, TepBbId «aMepHKaHem», noxyduBmmii HoOeneBckyro mpemmuto,
npuOBLT B CTpaHy TPEXJIETHUM peOEeHKOM 3a MojiBeKa /10 nosisieHns: HobeneBckoit nmpemMun Kak TakoBOM.

B 1856 cempbs MaiikenscoHOB Tniepeexaia B MEpdus, yaaneHHbIH MaxTepcKuii Topoaok B okpyre Kamasepac,
yT0 Ha TonmyTu Mexnay Can-Dpanimicko u o3epom Taxo. Orterny AnpOepTra OTKPBII TaJaHTEPEHHYIO JaBKy, HO
CeMbsl Tak U He ocena. Bee Oonee ynanssach OT CBOUX IepMaHO-eBpENHCKUX KOpHEl, MalikenbCoHbI B KOHIIE KOHIIOB
o0ocHOBaNMCh B HOBEHbKOM Troposae B Hesame. HoBblif «ropom», 4yTh Ooibllie KeMIIMHTa IO pa3Mepam,
pasmecTuiics Ha ckioHax ropsl JiiBuiacon B 1859 romy. [lo nerenne, mbsHbIM maxTep pa3omin OyThUIKY BUCKH O
KaMeHb M TEM CaMbIM KPECTUJI HOBOE IOceneHue. Tak BO3HUKIIO IOCENIEHHE, KOTOPOE MO3AHEE CTAHET OJAHUM W3
KpynHeimux ropoaos Craporo 3anazna: Bupmxunus-cutu. OJHaKo Ha3BaHUE 3TO — COBCEM HE B YECThb IITaTa, a
CIUIOIIHAS TPAH3UTUBHOCTH: maxrepa 38anu Jxeiimc @unHH, kindka ero Obuia «Crapas Bupmxunbs», 1 ropoJ OH
MOMMEHOBAJ B CBOIO 4eCTh. 30J10TO U cepedpo Ha rope J[3iBuaACOH ObICTpO MpeBpaTHiiu ceaeHne OUHHU B OMH U3
HEPBBIX IMPOMBIIUIEHHBIX TOPOAOB 3amaja, comocraBuMbll 1o pasmepam ¢ CaH-OpaHLUCKO M CTOIb Ke
M300MIIbHBIN Ha OpY)KHE, a3apTHBIE UIPhI U, pasymeercs, caayHsl. OHa U3 MiIaamux cectep AspOepTa Hamcana o
TaMOITHEW JKU3HU poMaH «Mbaauransr». Muanmmii Opat Yapi3, moaBU3aBIIMNACS KypHAITUCTOM-HEBUIUMKON TTPH
«HoBoM kypce» mpesunenta ®pankiauHa Py3Benbra, Takke mucajl O HOBOW poJauHE B CBOEH aBTOOMOrpaduu
«PasroBopsl npu3paka». Ho mocine mepee3na mMalieHbKOMY AJBOEpPTY HE NMPHILIOCH MPOBECTH CIUIIKOM MHOTO
BpeMeHU ¢ ceMbeil. OH BbIKa3al MHOTOOOCIIAIOUINIA YM, U €0 OCTaBWIIN y POJACTBEHHUKOB B CaH-DpaHIMCKO, T
OH MOCTYMNWI B JINHKOJNBHOBCKYIO HAYaJIBHYIO IIKOJY, a 3aTeM — B KOy bosi, e npokuBai B JoMe TUPEKTOpA.

B 1869 romy roHoma MaiikensCOH BKITIOYWICS B KOHKYPC Ha TIOCTYIJICHHE B BOCHHO-MOPCKYIO aKkaaeMHuIo Ha
JIpyroM KOHIlE cTpaHbl — B AHHamnonuce, mraT Mapuiena. OH He mpomen. M TyT npoBepke IOABEpPIIUCH HE
TOJIBKO €r0 3HaHUs, HO U HACTOMYMBOCTD. LIECTHAILATHIIETKA 3aPBITHYJ B TI0€3], eI Yepe3 BeCb KOHTUHEHT
IO JKEJIE3HOM J10pore, OTCTPOEHHOW BCErO 3a HECKOJIBKO MECSILEB /10 3TOro, M HalpaBWiIcs] B BammHITOH Ha
BCTpeUy C mOpe3uacHToM I'paHTomM. TeM BpemMeHEM OJWH HEBAJACKAW KOHIPECCMEH Hamucan ['paHTy
HOPYYMTENBCTBO 32 AnbOepra. B ero coobuiennu 3Hauninock, yto Ans0epT — BceoOumuil JobuMer cpein eBpeeB
Bupmxunus-cut, 1 eciu Ob1 ['panT momor emy, 3To A00aBHIO OBl MPE3UAEHTY TOJIOCOB CpPEAH EBPEUCTBA.

MaiikenbCOH BCE-TaKW BCTPETHIICS C FpaHT0M187. CBUIETENbCTB 3TOM BCTPEYM HE COXpaHUIIOCh. B Hapone
penyranus ['paHTa Mano oTiMyaiach OT TaKOBOW y BUPIKWHUS-CUTH: UCTHHA — B BUCKH. 332 UCKIIOYCHHEM
KpaTKOTO TIEPUO/Ia €T0 KM3HU, ITO HE caMasi TOUHas XxapakTepuctuka ['panta. [IpaBaa ke, XO0Tb 0 HEil BCIIOMUHAIOT

HC4JaCTO, 3aKjro4dajldaCb B TOM, 4YTO FpaHT OBUT BEJIHKOJIEITHBIM MaTEMaTI/IKOM188. MO)KCT, FpaHT IIPOHHUKCA K

186 yKusneormcanue Maiikenbcoma oM. Dorothy Michelson Livingston, The Master of Light: A Biography of Albert A. Michelson (New York: Scribner, 1973).

187 cm. Harvey B. Lemon, «Albert Abraham Michelson: The Man and the Man of Science», American Physics Teacher (usire American Journal of Physics ), Tom 4, Ne 2
(pepass, 1936).

188 Brooks D. Simpson, Ulysses S. Grant: Triumph Over Adversity 1822-1865 (New York: Houghton Mifflin, 2000), crp. 9.
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IOHOMY MaTeMaTUYECKOMY T'€HHIO, & MOXKET, CJIeNall )KECT B CTOPOHY €BPEWCKOro 3JIEKTOpaTa, HO OH COBEPIIHII
HEBEPOSITHOE: BbIIa] MaiikenbCcoHy 0co00e Ha3HaueHHe B AKaJeMuIo, TOTpeOOBaB OT 3aBEJCHUS PACIIUPUTH B TOT
rojl KBOTY Ha HOBBIX KaJeToB. Mcropus paccynuia Tak, 4To BakHeHIel 3acimyroil npesuaeHTa I'panTa, BeposTHO,
cTai dKcrepuMeHT MalikenscoHa-Mopiu.

MaiikenbCOH cTan 4eMIHMOHOM AKajeMuu Mo OOKCy W MMen pemnyraiuio 3aauphl ¢ Jlukoro 3anana. B gactu
00pa30oBaTeNbHBIX yCHeXoB MalKeIbCOH OKOHYMII aKaJEeMHUIO JEBATHIM W3 NBAJIaTH ACBITH CTyAeHToB. Ho
CpEeIHHE OLEHKM HUKAK HE WUIIOCTPUPYIOT MOJIMHHOM JUHAMUKHM €ro Kapbepbl: OH JIUAMPOBAN B OINTHKE U
aKyCTHKe, B MOPEXOJACTBE CTal [BajUaTh MATHIM, a [0 HMCTOPUU — PACHOCIENHUM. TamaHThl U HHTEPECHI
MaiikenbcoHa OKa3aJuCh KPUCTAIBHO SICHBI — PAaBHO KaK M MPEJCTABJICHUS HayalbCTBa O cepe ero yBICUEHUH.
Cynepuntenaant axkanemuu Jlxon JI. Yopumen (kotopeiii B 1862 romy komaHgoBal OpOHEHOCIIEM CEBEpsH
«MOHHTOP» B CpaKEHHH C MApOBBIM (hperaTtom rokaH «Mepprmak») ckazan Maiikenbcony: «Eciu Obl BbI yaensm
MEHBIIIE BpEMEHHU BCAKON HayKe u OOJIbIle — MOPCKOMY ap TUILIEPUICKOMY JIeTTy, KOTla-HUOY/Ib, BO3MOXKHO, U3 Bac

BBIIIEN ObI KaKOW-TO MPOK ISt CTpaHLI>>189. HecMoTpst Ha 3TOT OYEBHIHBIA YIIOpP HA CTPEILOY B MPOTHBOBEC
HayKe, Kypc (U3UKH B AHHamonuce ObLI MO TEM BpeMEHaM OJIHMM M3 JYYIIUX B CTpaHe. YUeOHHK MO (PU3HKE Y
Maiikenscona ObuT TepeBogoM (paniry3ckoro mimanus 1860 roma 3a aBTopcTBoM Anonbda ['ano. B atom
yaeOHuKe ['aHO OMHMCHIBAET BEIECTBO, KOTOPOE, MO YCTOSIBIIEMYCS HA TOT MOMEHT MHEHUIO, 3aIOJHSIIO cOOoM
BCI0 BceneHHy10: «...Takas HEyJOBHMas, HEMOCTHKHMAs W YPE3BBIUAWHO 3JIACTHMYHASA YKUIKOCTh, UMEHyemas
a¢upoM, pacrnpesieicHHas Bo Bceli BeeneHHOM; oHa HackImaeT co00i Macchl BCeX Tell, OT TUIOTHEWIITUX U CaMbIX

HEMPOHHMIIAEMBIX J10 Jerdaiiumx u mpo3pauneiimux»190,

I'ano nmanee mpupaer 3¢upy ¢GyHIaAMEHTAIBbHYIO POJb B OOJIBIIMHCTBE SBJICHUH, U3YyYEHHBIX B €r0 BpeMs:
«...JBXKEHHE 0cOo00ro pojia, NPOU3BEAEHHOE ¢ I(PUPOM, MOKET HOPOXKIATh (PEHOMEH TeIlIa; ABUKEHUE TOTO XKe
poma, HO ¢ Ooiblell 4acTOTOM, MOPOXKIAET CBET; OBITH MOXKET, IBMIKCHHE APYroro BHJAa HJIM CBOMCTBA €CTh
IPUYUHA HJIEKTPUIECTBAY.

CoBpemeHHble npezacTaBieHus o0 adupe Obun npemioxkensl Kpuctnanom [roiirencom [Xéxenc] B 1678

roay191. Camo monsitie Hasan tax Apucrorensl92 — 570 GBI €ro MATHI YIEMEHT, MATEPHSI, H3 KOTOPOH COCTOST
Hebeca. CoracHo ['1oireHcy, rocmnoab COTBOPUI MPOCTPAHCTBO HA MaHEp TPOMAJHOTO aKBapuyMa, Hally MJIaHETy
— Kak IJIaBy4Yyl0 WIPYIIKY, KaKylo OpocaroT pelOKam Ha MoTexy. PasHuiia Iuis B TOM, 4TO, B OTIMYHE OT BOJIHI,
3(Up NMPOTEKaET HE TOIHKO BOKPYT, HO CKBO3b HAaC. DTO MPEICTaBICHUE MPUXOIUIIOCH 110 CEPIY BCEM, KOMY — KaK
U APHUCTOTENIO — HE HPAaBUJIACh MBICIH O KHHUYTO» — WIIM BaKyyMe — B mpocTpancTBe. ['tolirenc nmpucnocooui a¢gup
ApHCTOTEIIS B MOMBITKE OOBSICHATH OTKPBITUE JaTckoro actpoHoma Onada Pémepa, o0HapyKUBIIEro, 4To CBET OT
onHo# u3 nyH FOmnurepa mobupaercst 10 3eMiI HE MTHOBEHHO, a KaKOe-TO BpeMsl CIyCTs. DTOT (pakT — a Takxke
JIPYTOii: CBET, MOX0XKeE, ABUKETCS CO CKOPOCTHIO, HE 3aBUCSIIEH OT €ro MCTOYHUKA, — YKA3bIBAIM HA TO, YTO CBET
COCTOUT W3 BOJH, MEPEMEMIAIONINXCS B MPOCTPAHCTBE MOJOOHO 3BYKY, PACIPOCTPAHSIONIEMYCS MO BO3AYXY.
OnmHako 3BYKOBBIC BOJIHBI, KAK ¥ BOJHBI HA BOJIC WJIM CKAKAIKE, CAUTAIIUCH YIIOPSTOYSHHBIM JBIKEHUEM CPEIbl —
BO3/yXa, BOJBI WJIM BEpPEeBKU. ECIM TPOCTPaHCTBO IMYCTO, MO TOTJANTHUM TMPEACTABICHUSM, BOJIHA B HEM
pacrpoctpansaTees He MoxeT. [Tyankape B 1900 rogy nucan: «/3BecTHO, OTKy/1a IpoMU3pacTaeT Halla Bepa B 3Qup.
Korna cBet ABKeTCS K HaM OT Jaliekol 3Be3/Ibl... OH yXe He B 3Be3/Ie, HO TIoKa U He Ha 3emiie. Hen36exHo rae-to

OH 00peTaeT, CKakeM TaK, MaTepHaIbHy0 mopaepkky»193,

Kak u 601bIIMHCTBO HOBBIX TEOPHil, TIOUTEHCOB 3()HP UMEIN CBOU «XOPOIIHUE, TIIOXUE U ragxue»194 CTOpPOHBI.
Ilmoxum M ragkuM B Teopuu ['FoMreHca 0ka3ajioch MalIIOCEHBKOE AOIYIIECHHUE, YTO Lenas BeeleHHasd u Bce, 4To B
HEl HaXOAWTCS, MPOHU3AHO ITUM NPENENbHO Pa3peKEHHbIM U, CJIEJOBATENILHO, HE JOCTYIHBIM K HaOJIOACHUIO
BEIIECTBOM. [IOMT€HCY MHOrO 4Yero MpUIUIOCh 3aMECTH M0 KOBEP: OOHO JEN0 — MOCTYJNPOBaTh
BCEIIPUCYTCTBYIOIYIO BO BCEIEHHON )KUAKOCTh, M COBCEM APYIO€ — IPUMHUPHUTD €€ CYLIECTBOBAHUE C U3BECTHBIMU
3akoHamu Gu3uku. Teopuro [TolireHca He MPUHSUIA MIPH €r0 JKU3HU — MPENNowIn Bo33peHuss HproToHa Ha cBeT Kak
Ha [TIOTOK YaCTHII.

B 1801 romy ObLT mOCTaBJICH SKCIIEPUMEHT, M3MEHUBIIHIN yCTOsIBIIMECS B3MsiAbl. K ToMy ke, Onaromaps emy
BO3HHMK Ba)KHBIH HOBBIM MHCTpyMeHT XIX Beka JIsl U3yuyeHHUs cBeTa. DKCIEpUMEHTalbHasl YCTAaHOBKA BBITIIAAENA
HEBHHHO — BCETO JIMIIb BapHALMsl OIBITOB, IIPOBOJUBIIMXCS U3 BEKa B BEK. IIPOITyCKaHUE CBETA YEPE3 IIIEIb.

189 «Hpro-Hopx Taitmce», 10 mast 1931 roma, crp. 3, mur. mo: Daniel Kelves, The Physicists (Cambridge, MA: Harvard University Press, 1995), ctp. 28.

190 Adolphe Ganot, Elements de Physique , ok. 1860, uur. mo: Loyd S. Swenson, Jr., The Etheral Aether (Austin, TX: University of Texas Press, 1972), ctp. 37.
191 G, L De Haas-Lorentz, ed., H. A. Lorentz (Amsterdam: North-Holland Publishing Co., 1957), ctp. 48-49.

192 o5 aupe Apucrorens cm.: Henning Genz, Nothingness: The Science of Empty Space (Reading, MA: Perseus Books, 1999), crp. 72-80.

193 pais, crp. 127.

194 Anmosnus na uranbsHckuit secrep |l buono, il brutto, il cattivo (1966) pexuccepa Cepko Jleone. — Ipum. nep.
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Opnnako anrmmiickuii ¢usuk Tomac FOHTr [SIHT] mpomycTuin 0éa jyda cBeTa OT OJHOTO MCTOYHHMKA Yepe3 IBE
OTIENbHBIE MIETM M TIOCMOTpPEN, KaK 3TH JIydd NEepeKphIBaloTCsS Ha dkpaHe. OH OOHapyXWJ HEKUH y30p —
YyepeOBaHNe CBETa U TEHH, T. €. MHTep(epeHINOHHYI0 KapTuHy. VHTepdepeHys B TepMUHAX BOJIH OOBSCHIETCS
npocTto. IlepekpbiBatomuecss BOJHBI B HEKOTOPHIX y4acTKaX CyMMHUPYIOTCS, @ B HEKOTOPBIX — TacsT JAPYT JIpyra,
noJ00HO rpederkaM U JT0OuHaM, HaOJI0JaeMbIM TIPU NIepecedeHrH KpyroB Ha Boje. BoiHoBas Teopus cBera
BEepHYJIa K )KH3HU TeOPHUI0 dhupa.

Bospaxenus k Teopun ['roiirenca 3a mporeaniie Beka HUKyAa He Jenuch. Hampotus — pasropenack OutBa
HETepnUMOCTel. B oqHOM yriy puHTra OBIIT CBET KaK BOJIHOBOE JIBHKEHHE 0e30 BCskoi cpenpl. OH cMaxuBai Ha
BOJIHY Ha BOJIC B OTCYTCTBHE BOJIBI, U OOJICNIBIIMKOB Y HETO OKa3aJI0Ch HEMHOTO. B pyrom yriry — cBeT Kak BOJIHA
B Ccpelie, KOTopasi €CTh Be3ZIe, HO €€ HUT/IE HeJb3s 3acedb. DaKkasi BoJa, KoTopas Bpoje Obl BCIOY, HO €€ HHUT/IE He
BUJIHO, U TOMY YYaCTHUKY TOXE 3aTPYAHUTEIBHO CHMIIATH3UPOBaTh. bBITh (HO 6€3 BCSAKOro BUAMMOTO 3 QeKTa)
wib He ObITh? BoT B wem coctostn Bompoc. OObIBaTeINO MOTOOHBIC PA3IMYCHUS — IIHWJIO M MBUIO. YUYEHBIM TOTO
BpEMEHH OKazajcsi 0JlHO3HAUYHO MW 3dup. Besko mydire, yem «He ObITh». Hesnanue Gu3MKOB, U3 4ero 3Tot 3up

COCTOMT, BHIEIOCh MM «HECYIIECTBEHHbIM», Kak mmcan . I. ®umep 195 B coeit xmure «Hauama
Hatypdunocopun» (1827).

Ho onnomy ¢usuky — ¢paniysy Oriocreny-Kany ®@penento — npupojaa a¢upa He Ka3alach HECyIIeCTBEHHOH.
B 1821 rony o m3nman matemarndeckuil Tpaktart o cBete. KonebaHus BOJH MOTyT OBITH JBYX HNPUHIMITHAIBHO
pa3HBIX BUJIOB: JIHOO B0 HANPABJICHUS ABIKEHHS — KaK 3BYKOBBIC, HAIIPUMED, WK KaK y UTPYIIKH CIMHKY, WIH

T0J1 TIPAMBIM YITIOM K HeMy, KaK BOJHBI 10 BepeBke. Mperenb noka3anl96, uto ceToBbIe BOTHBI CKOpee BCero —
BTOporo ponaa. Ho takue BoiHBI TpeOyrOT OT cpeabl OCOOOM 3JIaCTUYHOCTH — Ipy0O TrOBOps, ONpPENEICHHOMN
IUIOTHOCTU. A 3Hauut, pemnn Openens, 3pUp HE €cTh Ta3 WIM KUAKOCTb, NpOHM3bIBaIomKe Bcenennyro, a
meepdoe BemecTBO. To, 9TO paHblIe OBUIO INIOXUM U TAJAKUM, TIPEBPATUIIOCHh B IIOYTH HEBOOOpa3uMoe, HO, TEM HE
MEHEe, /10 KOHI[a CTOJIETHS OCTAJIOCh OOIICTTPUHSATHIM.

I'naBa 23. MaTepusi NpocTpaHCcTBa

[TompITKH pa300paTLCS, U3 YEro e CACTAHO MPOCTPAHCTBO, MPUBEIH, OBITh MOXKET, K BEJTHUANIIINM HAYIHBIM
npopbiBaM B uctopuu. lllna oxecroueHHas 00phOa MEXIy YYEHBIMH, KOTOpBIC, IO OOJILIIIOMY CUETy HE 3HAJIH,
KyJa YCTPEMIITIOTCS WM Kyaa Tomaji, Korja joOpanmuch. Kak ¥ caMo HpOCTpaHCTBO, TPOIBI MX METISUIA U
A3r0aJINCh.

Bce nauanocs B 1865 rony, xoraa motnanackuil Gu3MK ISATH (YTOB U YETHIPEX AIOMMOB POCTOM OITYOIMKOBAJ
CTaThio «JlMHaMU4YecKas TeOpHs AIEKTPOMArHUTHOTO Mojsa». 3ateM, B 1873 romay, MpomomKuil TOT ke pasroBop B

«Tpaktate 00 anmexTpudecTBe U MarHetusMme». [Ipu poxxaenuu aBrop momydun ums Jxerimc KnepK197, HO, YTOOBI
NPETeHI0BaTh HAa HACIEACTBO YMEPILIEro JsA1, OTell aBTopa 1o0aBmil K pammmnn «Makcsemm. Kak BeIICHHIIOCH,
[IEHON HEOOJBIINX JCHEr W OJlaromaps HEOOBIYHBIM OOCTOSITENBCTBAM, ISl YBEKOBEUWJI CBOE€ UMS — XOTS OBl
cpeau (pU3MKOB M HCTOPHKOB HAYKH.

DONeKTpOMarHuTHasi Teopusi MakcBesla CYMTAeTCsl KpaeyroibHbIM KAMHEM COBPEMEHHBIX MEXaHUKH, TEOPUHU
OTHOCHUTEJILHOCTH M KBaHTOBOM Teopuu. ETo cephe3HbIM O0pOAaThIM JHUILIOM HE yKpalaloT Kodeinbie kpy:kku. Hu
HBIO-HOpKCKHE, HU TOJUIMBYJICKUE CTEPBATHUKU OT KYJIbTYphl HE HAXOIAT €ro oopa3 mpuTsararesibHsiM. 1 Tem He
MeHee KM3Hb MakcBesula 3HaMEeHHMTa Cpelld TeX, KTO B CTapIIMX Kjlaccax WM B KOJUIEIXKE MBITAJICS MOCTUYb
pazHooOpa3re U CIOKHOCTh SIBJICHHMW OJJIEKTPUUECTBA, MarHeTU3Ma W CBETa, a 3aTeM, HW3YYHMB BEKTOPHOE
CUHCJICHHE, BHE3alTHO OOHApPYXHBAJ, YTO BCE OTH MPEMYIPOCTH CONEPKATCS B HECKOIBKHX HE3aTEHIMBBIX
CTpOKax, MOJAOOHBIX TeM, 4TO AJieKcel Ha3Baj Obl «YMCIEHHBIMU (hpazamu». PAI0M ¢ yHUBEPCUTETCKUM T'OPOAKOM
KanTexa ognn nacaguHCKui Mara3uH Kak-To HMeIN B mpogaxe GpyTOonKy, Ha KOTOpOi 3HaUMIIach UTaTa-napadpas
u3 nepenoBuibl ['ocroga bora — Kuuru Beitus: «M ckasan Tocrogs: “Jla Oymer [manee ciieayroT YeThipe

ypaBHeHI/ISI]". W crtanm ceet». OTH YCTBIPC YpAaBHCHHUSA — MaKCBeJ’IJ’IOBBIlgB. Ecan #e cuurath YpaBHCHUS 3aKOHa

195 Bor 4to on mumer: «HaM HEH3BECTHO, UeM ABITETCA HTa cpena, H, IOXOXKe, Hallla CyAb0a — OCTaBaThCs B HEBEICHBE, KOJIb CKOPO MBI HE MOXKEM HAOIIOATH €€ caMy, a JIUIIb
00BEKTHI, Y4TO JETAOTCS 3PUMBIMH MO €€ BIMSHHUEM... M Bce e OHa He BIMSIET Ha HAc... €CIH JOMYCTHTh, YTO HAM M3BECTHBI 3aKOHBI 9THX SIBJICHHIL. JTH 3aKOHBI OBUTH BBIBEICHBI
MOYTH CTOJIb JKe Oe3ympedHo, Kak u rpaButanmonHeie». E. G. Fischer, Elements of Natural Philosophy (Boston, 1827), ctp. 226. AHrminiickoe H3faHHe BO3HHKIIO IyTEM IIEPEBOIA C
HEMEIKOT0 Ha (ppAHITY3CKHil 3HAMEHUTHIM TePMOIMHAMHUKOM M. BHo, U JMIIb 3aTeM — Ha QHTIIHICKHIA.

196 Ha camom gere @peHenb OTpearnpoBan Ha OTKPBHITHE TOJSIPH3AIMK CBeTa, Kotopoe ciaernan B 1808 rogy ¢panmysckuit ¢usuk Dthenn Jlyn Mamoc. CormacHo ®pewrerno,
TIOJIAPU3AIMs BO3MOJKHA OTTOTO, YTO CBET CIOCOOEH KONeOaThes B OJJHOM M3 JIByX HANpaBIICHHUI MEPICHINKYIAPHO cBoeil TpaekTopuu. OTceueHne OHOM MM JPYroil cocTapisronieit
HPUBOJNT K MOJAPH3aIH. BonHEI, KoMeOmroIyecs TOMBKO BIOIb HAMPABICHHS CBOETO JIBIKEHHS, He IMEIOT 3TOr0 CBOKCTBA.

197 ige ouorpadun Makcsesuia, Harcanusie ¢ paspbiBoM B 100 srer: Louis Campbell and William Garnet, The Life of James Clerk Maxwell (London, 1882; New York: Johnson
Reprint Co., 1969) u Martin Goldman, The Demon in the Aether (Edinburgh: Paul Harris Publishing, 1983).

198 HWHTepecyroluecs MaTEMATHKOM, BOT BAM MaTeMaTHIECKue ypaBHeHus MakcBelua uist cBoGoHoro npocrpanctsa: V x E = 4xp; V x B = 0; V x B — 3E/5t = 4xij; V x E + 5B/5t =
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BCEMHUPHOTO TSATOTEHHS, 3Ta TOPCTh OYKOBOK M TMKOBUHHBIX CHMBOJIOB OIFICHIBAJIa BCE CHIIBI, N3BECTHBIC HAYKe.

Panwo, TeneBuaeHue, pagapsl U CIyTHHKH CBSI3H — BCErO JIMIIb CIIEACTBUE 3TOro 3HaHMs. KBaHTOBas Bepcus
MaKCBEJUIOBOM TeopuM — camas [pOoJyMaHHas W JIOTOIIHO BBIBEPEHHAs KBaHTOBas TEOpUSl TOJNS W3
CYIIECTBYIOIIMX; OHA CTaja MOJENbI0 HbIHEemHe CTaHJapTHOW MOJENU 3JIEMEHTApPHBIX YacTHIl, MEeNIbYalImx
W3BECTHBIX HaM eIUHWI] Martepuu. [IpucTanbHBIM aHamu3 Teopuu MakcBeiia TpeanojiaraeT W CHelUalbHYIo
TEOPHIO OTHOCUTENFHOCTH, M OTCYTCTBHE KaKoro Obl TO HU ObUTO 3¢upa. Ho Bce 3TO B €ro Bpems ObLIIO0 COBCEM HE
OUYEBHUJTHO.

HeiHe Teoputo MakcBemna cTyaeHTamM-(QU3MKaM TPEACTABISIOT B BHAEC JanmugapHoro Habopa
nuddepeHIaTbHBIX YpaBHEHUH, ONPEENIONINX JBE BEKTOPHBIC (YHKIIMH, W3 KOTOPBIX, B MPHHIIUIE, MOXHO
BBIBECTH BCE ONITUYECKUE M DIIEKTPOMATHUTHEIC SIBJICHUS B BakyyMme. M3simHeimas Teoperndeckasi KOHCTPYKIIHUSI.
Ho, u3y4ast ee mo TekcTaM, MOHMMAEllb, YTO BCS 3Ta KpacoTa HMMEET CTOJIbKO K€ OOIIero C MpoIeccoM ee

OTKpBITHS, cKOMbko 3aHstus 1o Jlamasy 199 u neroposmennme: ajgckas Gomb ¥ BOIIM MPHIAIOT BTOPOMY
NEPSIKUBAHUIO HECKOJIBKO MHOM OTTCHOK. J[aBHBIM-TABHO OJMH CTYJCHT (51) Cllayl IOMAIIHIOK paboTy, B KOTOPOi
peIIMI CIOXKHYIO 3a/adKy IMpO 3JIEKTPOMAarHUTHOE H3IydeHHE IBYyMs CHoco0aMu — 4YTOOBbl MPOYYBCTBOBATH
BOJIIIEOCTBO 00JIee MOIITHOTO METO/A. JJIETaHTHOE PEeIIeHHE — C MPUMEHEHHEM COBPEMEHHBIX TEH30POB — 3aHSJIO
MeHee crpanunbl. [logxon ¢ mo3ummii «rpyOGod CHIBI» Ui JOCTHXKEHHS TOTO e pe3yibTrara MoTpedoBai
BOCEMHA/IIaTh cTpaHul] MateMaTHku. ([IpemomaBaTesb BbIYET y CTyACHTA OaJlIbl 3@ TO, YTO TOT BBIHYAMI €r0 BO
BCEM JTOM Komartbcs.) [locnmemusisi Meromuka ObiIa ONIMDKE K HMCXOJHBIM MAaKCBEIUIOBBIM TEOPETUYECKUM
BBIKJIAJIKAM — U BCE PAaBHO HE HACTONBKO rpomo3zakas. Teopus Maxcsemna 1865 roma comepikana nabop u3
IBaauaTé audepeHnaIbHbIX YpaBHEHUH ¢ IBaIIaTbI0 HEM3BECTHBIMH.

Bpsia nu crout ynpekars MakcBenia 3a TO, YTO OH HE IPUMEHUI YIPOILEHHYIO (hopMy 3alMCU: €€ HE IPOCTO
HE MPUMEHSJIN IINPOKO — €€ Tor/a eme He nzodpenu. C apyroii cTopoHsl, Teopus MakcBeinia He TOIbKO ObLTa Win
BBITJIJIENIa CIIOXKHOM, OHa eme U oObscHAnachk mioxosaro. Cyns mo BceMy, Ta ke mpucymas Makcsemry
JOTOITHOCTH, YTO TO3BOJIMIIA EMY BIUTATh M O0BEIMHUTH OOIIMPHOE 3HAHNE TOTO BPEMEHH, a 3aTeM YMO3PUTEIHLHO
CIIENUTh M3 HEro HACTOJBKO CJOXKHYIO TEOPHUIO, MOBpEIMsIa CIIOCOOHOCTH YYEHOTrO PAacTOJKOBATh €e. XEHAPHK
Anton Jlopenm, Oonee TpOYMX BIIOKUBIIHUICA B OOBSCHEHHWE M YNPOIICHHWE MAaKCBEIUIOBOM TEOPHH, IHCAT
no3nuee: «llocturath cooOpaxenuss MakcBeiia He Bcerza mnpocto. B ero kHure omrymaercs HEZOCTaTOK

€IIMHCTBA, MOCKOJIBKY OH JOCTOBEPHO OINHMCHIBACT MOCTENEHHBIH mepexon oT crapbix miaei k HoBbiM»200, Kyra
MeHee J00poxkenaTenbHbl cioBa [layms Dpendecta — OH Ha3piBal HapaOOTKH MakcBella «CBOEro poja

unTeIIeKTyanbHbMu  miyHrsamm» 201 Makcepenn npenoctaun komieraM HeoGPaGOTAaHHYIO BBI'PY3KY CBoOEit
OIEepaTHBHOW MaMATH, a He rejarorudeckoe nocoodoue. OqHako HeB3Upas Ha OECTOIKOBOCTH MPE3CHTAIIMU CBOCH
Teopur, MakcBeIT OKa3ajcs BeTMYAIINM 3HATOKOM AJIEKTPOMArHUTHBIX SBJICHHUH, KAKUX TOTJa BUAbIBaI Mup. U
YTO e OH JyMaj O MaTEpHUH MPOCTPAHCTBA — C YIETOM BcexX ero npo3pennii? Ddup unn ve 3gup? B 1878 roxy on
OITyOJIMKOBAJI CTATBHIO HA ATy TEMY B JIEBATOM M3JJaHUH BpUTAaHCKOW YHIMKIIONEINH:

Kaxue 6v1 mpyonocmu nu 603HuKanu y Hac npu co30aHuu HeNpoOmMuGOpeUsblx NPeoCmasieHui o
cocmaee 3¢pupa, COMHeHUtl ObIMb He MONCEM . MENCNIIAHEMAPHbLE U MENC36e30Hble NPOCMPAHCMEA He
nyCmbl, HO 3ANOJHEHbl HEeKOU MAamepuaibHou cyocmanyuell uiu meiom, KOmopoe, onpeoeyerHo,

Haubobulee u, 6eposinHo, camoe 0()H0p0()H0€ Uz ecex, Ymo Ham u3eecniHbvl 202

Jaxe Bemuknii MakcBeIII HE CMOT paccTaTbes ¢ 3TOH UAEeH.

CrouTt BCe-Taku OTAATh €My JOJKHOE: OH HE MPOCTO OTMAxHYJICS OT 3(Hpa, KaKk MHOTHUE APYrHe, U OTBEPT €ro
KaK HeHaOiofaeMyr0 HeoOXoauMmocTb. OH OTKpBUI NEPBOE M IJIABHOE HAOIIONAEMOE CIIEACTBUE. €CIIU CBET
JBMIKETCS C TIOCTOSIHHON CKOPOCTBIO OTHOCUTENILHO 3(pHpa, a 3eMils — 110 JUIMITHYECKOI opOuTe CKBO3b 3GUp, TO
CKOpPOCTh, C KOTOPOH CBET, UCITyCKaeMBbIi MPOCTPAHCTBOM, MpHOIMKAeTCs K 3emiie, OyeT He OHOW U TOH ke B
3aBUCHUMOCTH OT TOTO, B KAKOH TOYKe OpOUTHI 3eMJIsl HAaXOAMTCS. 3eMIls, BOOOIIE TOBOPS, B THBAPE U B HUIOHE, T. €.
HAaXO[Ch B INPOTUBOIOJNIOKHBIX TOYKAaX OPOMTHI, OBWXKETCA B PasHBIX HampaBieHUsX. 23 amnpens 1864 rona
MakcBeJ1 NOMBITaICS SKCIEPUMEHTAIbHO ONPECNIUTD, C KAaKOI CKOPOCTHIO 3eMIIs IBUKETCS CKBO3b 3(PUD.

ITo pesynbraTam 3TOro 3kKcnepuMeHTa Makcseu cian B xkypHan «Tpyasl Koponesckoro obiecTsa» cTaTbo
IO Ha3BaHUEM ((9KCH€pI/IMeHT C OCJIbIO ONPEACIUTD, BIHACT JIM ABHUXKCHUC 3emin Ha IpECIOMIICHHUE CBETa». K

0, rae p u j — ucrounuky, a E u B — nojs.

199 Meron Jlamaza («pombl 1o Jlamazy») — TeXHMKA TIOArOTOBKH K pojiaM, paspaborannas B 1950-x rojax ¢panirysckum akymepom depranom Jlama3oM B KaueCTBE AlIbTEPHATUBBI
MEIUIMHCKOMY BMEIIATEIILCTBY BO BPEMS POAOB. — HpMM nep.

200 Haas-Lorentz, ed., ctp. 55.
201 Haas-Lorentz, ed., crp. 55.

202 Jhxeiive Knepk Makcsenn, «9¢up», bpuranckas Duuuknoneaus, 9-¢ usa., tom VI (1893), crp. 572, uur. mo: Swenson, crp. 57.
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COXAJICHUIO, €€ TaK HHUKOIJa W He omyOsmkoBamu: ee peaakrop, k. I. Croke [Croykc], yoenun Makcsemia B
HECOCTOSATENIFHOCTH €ro mojxona. Ha camoM jerne, COCTOATENbHBIM OH OBUI — MO KpalHedl Mepe B MpHHITUIIE.
MakcBen1 He TOXKHI 10 peuieHust Bornpoca 06 a¢upe, HO B 1879 roxy, Myuasich aacKoil Kexylo4yHOH 00JbI0 OT
paka, 4YTo BCKOpPE OTHUMET y HEro >KU3Hb, OH OTIPABHJI OJHOMY CBOEMY APYTY MHCbMO Ha 33JJaHHYIO TeMY. DTO
MUCbMO B KOHIIE KOHIIOB PUBE/ET K HKCIEPUMEHTAIBHOMY JJ0KAa3aTeIbCTBY TOTO, UTO 3(hHpa HE CYLIECTBYET.

[Mucemo MakcBemna u3ganu mnocMepTHo B kypHane «Hbaituep», rae ero 3amerun MaiikenbcoHn. OHO u
MOJTOJNKHYJIO €ro K 3KcrnepuMeHTy. UToObl pa3oOparbes B 3amMbicie MalikenbcoHa, BooOpasuM, uto Huxomai,
AJeKkceld M X OTeIll HTPAIOT B MY B Mapke. BTpoeM oHU (OPMHPYIOT MPSIMOYTONBHBIN TPEYTOJLHUK C OTIIOM B
BEpLIMHE NpsAMoro yria, Hukomaem B ceBepHOIl BepinHE U AJIEKCEEM — B 3allaJHOW, Ha PaBHBIX PACCTOSHUSAX OT
0TI, BJOJb BEPTUKAIBHON U TOPU30HTAIBHON OCEM.

Teneps mpeacTaBuM, 4TO BCe Tpoe OEryT Ha CeBep C OJMHAKOBOM CKOPOCThIO. [1o0okuM, paccTosiHEE OT OTIa
70 Kaxaoro ceiHa cocraiser 10 spmoB, m onu BTpoem OeryT co ckopocteio 10 mMmie B yac. OTer TOHUTCS 3a
Hukomnaem, yoexxaBmmM ¢ Ms9oM, a AJlekcel cTapaeTcsl He 0TCTaBaTh OT OTIIA MO MapajiebHON nopokke. OTery
CMOTPUT Ha yacel U Kpuuut: «[lopa momoii!» Ycasimas ero, neru Bonst B otBeT: «Her!» Buumanue, Bompoc:
YCIBILINT JIM OTEI] OTBET OJHOTO U3 CHIHOBEW paHbIlle, a PYroro — Moyxe?

OtBer — «ia». He mmeer 3HadyeHHs, HACKOJIBKO MIYCTPO OCKHUT JIO0O0W TOBOPAIIWN, WX KPUKH JIETAT IO
HETIOBIKHOMY BO3JIyXY C OJHOW M TOH kK€ CKOpOCThIO, Ha3oBeM ee ¢ . Ho Hukomaii yOeraer ot kpuka oTia, a
3HAYUT, 3BYKY, 4TOOBI noOpaThcs N0 Hwukonas, mpuaercss mposereTs Ooinbliiee paccrosHue, yeM Te 10 sipmos,
KOTOpBIE Pa3leNsaioT Oerymux, — Ha TO paccTosiHue, kotopoe Hukomait mpobexuT 3a Bpemsi, HE0OX0IUMOE 3BYKY,
4TOOBI /10 HETO JI0JeTeTh, MOMUMO 3aaHHbIX 10 siproB. OTBeTHOMY ke Kpuky Hukonas He nmpuaercst npojeTreTs U
tex 10 spmoB, 4TO OTHETSAIOT €ro OT OTHA, IMOTOMY YTO OTeI] OEKHT HABCTpEdy 3BYKY, a 3HAUUT, MyTh 3ByKa
coctaBuT 10 sipJI0B MUHYC paccTOsIHIE, KOTOPOE OTEI] YCIIeeT MpoOekaTh 3a TO BpeMsi, HEOOXOAUMOE 3BYKY, YTOOBI
noOpathes 10 oTia. MHbIME ciioBaMHu, KpUK OTIa Aosetaer 10 Hukomas co ckopocteto ¢ — 10 mmib/gac, a Kpuk
Hukonas nocturaer otia co ckopocthto ¢+ 10 Munb/dac. Anekcel, ¢ Apyrol CTOpOHBI, HE OOTOHSET OTIa U HE
OTCTAaET OT HEro, CTajo ObITh, UX KPUKU AOCTUTAIOT CBOMX LEJIEH CO CKOPOCTHIO, IPOCTO PABHOM C .
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-

PasroBop Ha Oery

C yuyeToM 3TuX 00BsSCHEHHI BPOJE OUEBUIHO, YTO MYTh TYAA U MyTh OOPAaTHO 3aHUMAET pa3HOE BpeMs, HO Kak
K€ BCe-Taku OBICTpee: C MIOCTOSHHOW CKOPOCTBIO ¢ B 00OMX HAaITpaBJICHUSX WM CHa4yajia nomemieHuee (¢ — 10),
a motoM nodkictpee (¢ + 10)?

Anexceit 1 Hukomnaii 3HalOT OTBET U3 CKa3KH, KOTOPYIO UM WHOT/A YUTAIOT Ha HOYb (IIOKY/Ia OHU CTapaTeIbHO
HE JKEJalT craTh). Mopaib 3TOH CKa3Ku TAaKOBA: THIIE €/Iellb — Jaiblie Oynaenib. YTOObI B 3TOM yOeqUThCS,
NPEANOI0KAM HEHAIO0Jro, 4TO CKOpocTh 3ByKa ¢ paBHa 10,00001 (310 B mepeBoje C IECATHYHON 3amucu Ha
OOBIYHBIN sI3bIK O3HauaeT «10 u emie 4yTouky») Muib/yac. B TakoM citydae BOIUTH AJIEKCEs U €rO OTLA JIETAT CO
ckopocthto 10,00001 musb/gac, T. €. Mo 2 CEeKyHbl B KaXKJIOM M3 JIByX HampaBiieHuil. HuKomaeB OTBETHBIH KIHY
MOJIETUT K OTIIy TOpa3Io MpEITYE, T. €. co ckopocThio ¢ + 10 = 20,00001 mmmib/gac, M JOCTHTHET Ciiyxa OTIA
rae-to uepe3 1 cekynnay. Ho cHagana Hajgo, 4yToObl 30B oTia ycnbiman Hukonaid. CKONbKO BpeMEHH 3TO 3aliMeT?
CKOpOCTh JIBIDKEHHSI 3TOrO 3ByKa — Bcero jmmb ¢ — 10 = = 10,00001 — 10 = 0,00001 mws/ygac. C Takoit
CKOpPOCTBIO OTEIl JTOKPUYMTCS 10 ChIHA 4yepe3 Tpu Henenu. Ajekceil BbMrpai. Pazymeercs, cKOpocTh 3ByKa Ha
camoM jene npuMepHo 675 muis/gac, wm okono 300 sipaoB B cexkyHay. M XoTh 3TO mpakTudecku (oroduHUII,
PE3YJIbTAT ATUX JOTOHSUIOK BCE PABHO TOT JKE.

Ecnu 3aMeHUTH 3BYK CBETOM, a BO3AYX — 3(HPOM, NMPEIbIAYIINI 3KCIIEPUMEHT IPEBPATUTCS TOYb-B-TOYb B
OINKCaHME MaKCBeIUIoBa 3aMbicia. [lame ¢ ChIHOBBSIMU HE TpUAETCs OeraTh B3alyCKH: 3eMJIsl U TaK HECETCS CBO3b
IPOCTPAHCTBO, Bpamasch BOKpyr CosHIIa co CKOpOCThIo puMepHo 18,5 Muitb B cexyHay. (3emist u BOKpYT cBOeH
OCH BpaIllaeTCsi, HO C TOpa3lo MEHbIeH cKopocThio.) EcTh oHa ToHKOCTH: BpaieHue 3emun Bokpyr CoiHIa ¢
3aJ]aHHON CKOPOCTBIO HE 03HAYAET, YTO 3eMJIs C 3TOH CKOPOCTBIO IBMXKETCS CKBO3b 2dup. Tem He MeHee, Bpoe Obl
MPEIOoNaraeTcs, 9To 3eMJsl ABMKETCS CKBO3b AP C HEKOMOpol CKOPOCTBIO, M OHA JTOJDKHA, TI0 UIee, MEHATHCS
C BpEMEHaMH T'0/1a, T. €. C U3MEHEHHEM HaIlpaBJICHUs JBIDKEHUsI 3eMITH B TPOCTPAHCTBE 10 opbute. B camom nerne,
HaIll YKCTIEPUMEHT C OTLOM W MaJbUMIIKaMH JOJDKEH MO3BOJHUTH HAM HM3MEPHUTh CKOPOCThH JIBHKCHHS 3eMIIH B
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adupe: MBI Ke 3HaeM, C KAKUM OTPHIBOM BBIMTPBIBACT AJIEKCEH, M 9TO 3HAHHE JACT HaM peIIeHHUEe Uil CKOPOCTH C .
[TpumepHO Tako# ombIT MalKeIbCOH W MOCTABIII — MPOCTOM KCIIEPUMEHT, JabopaTopuelt KOTOPOMY HOCTY KU
BECh MHP.

CBeT ABIKETCA CIOPO — JIaKe MO0 CPAaBHEHHUIO CO CKOPOCTHIO ABMKEHUS 3eMi 1o opoute: mpumepso B 10 000
pa3 Obictpee. s TeopuM ouyeHb YJOOOHas Kpyrias Ludpa, OAHAKO I SKCIEPUMEHTa — Y)Kac KPOMELIHbIH.
MaremaTrika B 3TOM Cllydyae TOBOPUT HaM, YTO TPH TaKOW CKOPOCTH PAa3HHIA BO BPEMEHH OOMEHOB MEXIY
AnekceeM 1 HukomaeM u uX OTLIOM COCTaBUT BCETO OJIHY MUJUTMOHHYIO NMPOLEHTA. DTO 03HAYAET, 4TO, €CIIU OTELL,
Anexceit 1 Hukonaii Haxo[sTCs Ha PACCTOSIHUM OJTHOTO CBETOBOTO r'ojia APYT OT APYra, CUTHAIBI OT Majb4HIIeK
JIOJIETAT 3a TPETh CEKYHbI. [IpUMEeHNM JIN MpakTHUYECKH MpeIoKeHHbIH MeTo1? Bpoze Obl HeT.

K cuactero mns Maiikenscona, ¢panmy3 Apman Unmomut Jlym ®Pu3o momydwmsi OT CBOEro OTIIa-Bpava B
HACJIE/ICTBO 1IE€JI0€ COCTOSHHE W TIOCBATHIJI CBOE BpPEMs M JIGHBIWM YTOJCHMIO JIOOOMBITCTBA K omnTuke. duzo
OCOOCHHO YBJIEKAJICSI CO3/IaHMEM HA3€MHBIX KOHCTPYKIUH JUIsi U3MEPEHHsS CKOPOCTH CBETa — pPEeaTn30BBIBAI
ycrpeminenus [amwies. [anunero, mpaBaa, HEAOCTYMHBI ObUIM OJjlara MPOMBINUIEHHOW PEBONIIOLMU M TOYHBIE

npu6opsi203, nossuBImecs B cepenune XIX Beka. 11 JOCTIKCHHS TTOCTABICHHBIX 1eyieil P30 CMOT COOPY/IUTH
amnmapar, B KOTOPOM JIyd CBETa JIBUTAJICS OECHPENSTCTBEHHO MENbIX 5 Muib. [ISTh MHIIb Ha HECTIEITHOM aBTOOYCe
MIPE0I0NIeTh OBICTPO HE BBIMAET, a BOT co ckopocThio 186 000 muie B cekyHny — eme kak. 1 rem He menee B 1849

roxy 3aMmepsl MH30 MOKA3a/IM CKOPOCTh CBETA C MATHIIPOLEHTHOM MOrPEITHOCTHIO OT COBpeMeHHOro 3HaueHms204,
B 1851-M OH mpoBen Cepuro OMBITOB TS MPOBEPKHA TEOPUH MPOTEKaHUS d(prpa BAOIb 3eMHON MOBEPXHOCTU. DTy
Teoputo B 1818 rogy nmpemnoxun ®@peHenb, U OHa J0Ka3aja CBOIO Ba)KHOCTb, IOCKOJIBKY O3Hayalsa, 4YTO TOYKU Ha
3eMHOU MOBEPXHOCTH BOOOIIE-TO MOTYT MMETh Majyl MM HYJICBYIO CKOPOCTh OTHOCHTENBHO 3(upa. Ammapar
®uzo 1851 roga mosydMIICS CIOXKHBIM M HPOM3BOJAWI CHJIBHOE BIIEYATICHHE, a TaKXKe COJepikKal BaXKHOE
HOBOBBEJICHUE — «JIENUTENh Jy4a», cCpabOTaHHBIA M3 ClIerka MOCepeOpEHHOro 3epKajia, PacCeKaBIIEero CBETOBOM
JIy4 HA JBa: KOKIbIA ABUTAJICS A€ CBOUM IIyTEM, a 3aTEM OHU BHOBb COCAUHSIINCH. B ycTaHOBKEe MalikenbcoHa
TOHKHI JIy4 CBETa OT KPOIICYHOTO MCTOYHHMKA HATBHIKAJICS HAa TaKOE K€ 3epKajo, W TOJOBHMHA €ro MpPOXOIuiia
HACKBO3b, a MOJOBMHA oTpaxanach nox yriom 90°. Pomp oTma, pasMenieHHOro B BEpIIMHE TPEYTrOJIbHUKA,
UCIOJHAJIO 3TO CaMO€ HAIOJIOBUHY IocepeOpeHHoe 3epkano. Anekces 1 Hukonas 3ameHsnM oObIYHBIE 3epKaia,
OHHM TIPOCTO OTPaXKaJH JIy4 U MOCHIIATIN €ro 00paTHO.

MaiikenbCOH MaJIeHBKUM HCTOYHMKOM CBETA TE€HEpUpPOBAl Y3KHH JIyd M HampaBisl €ro Ha JIEJIUTENb.
[TockombKy JTyd BeZeT ce0s Kak BOJHA, 3HAYHT, €CITH TTOCIIe BOCCOSMHEHUS OJIMH JIyd BEepHYJICS ObICTpee APYyroro,
KoJIe0aHUs 3TUX JBYX JIydell He OCTaHyTCs B OJJMHAKOBOM (ase, T. €. He OyAyT ABUraThcs «B HOTY». B pesyibrare
npou3oiier uHTepdepeHIrs, a U3 Hee MOXKHO BBIYHCIUTH BPEMEHHYIO DPA3HHUILY M ONPENESIUTh CKOPOCTh
IBIKeHus B d¢upe, kak u panee. (Eciu 6 Ham He Hy)XeH ObUT 3TOT caMblil HHTEPPEPEHIIMOHHBIH IPPEKT, MOKHO
OBLTO OBI TPOBECTH TAKOW AKCIIEPUMEHT, TIPOCTO-HAIPOCTO MOCBETUB MEKIY JIBYMS TOUKAMH B Pa3HbIE CTOPOHBI, U
CPaBHHTH BpeMs IBUKCHUSI CBETA.)

MaiikenbCOH He MOT, KOHEYHO, HaJIesIThCS Ha TO, YTO JIBa pyKaBa €ro ammaparta OyayT paBHBI C TOYHOCTHIO 10
JUIMHBI BOJIHBI WJIM YTO €My yJacTcsi MOMEPHUTh UX JUIMHY C TakoW TOYHOCTHIO. bojee Toro, y Hero He ObLIO
HUKAKOH BO3MOKHOCTH y3HATh, [10J{ KAKMM YIJIOM €r0 YCTaHOBKA HaXOJIUTCS MO OTHOLIEHHIO K BEKTOPY CKOPOCTH
IBWOKEeHUST d¢upa. MailkenbCOH YMHO paspemmi 3TH 3aTpyIHEHHs, moBopaumBas ammapat Ha 90° u u3mepss
CABHMIM MHTEP(EPEHLMOHHON NOJOCHI IO MEPE TOTO, KaK JIy4d «MEHSUIUCh POJIIMU», HE NpHuleras K U3MEpEeHUI0
camuX HHTEP(EPEHIIMOHHBIX TTOJIOC.

Jlnis pa3BuTUs OOKcepcKHX yMeHuM MalikenbCOoHy Jalleko eXaTh He MOTpeOoBasloch, a BOT €ro cyabda Kak
ydeHoro cioxkuinack nHade. B 1880 rogy on momyuni paspernieHre BOSHHO-MOPCKOTO Ha4allbCTBA Ha IMyTEIIECTBHE
yepe3 ATJIAQHTHKY — TMpOJODKUTH oOpazoBaHue. [lomoOHble noTamuu ObUIM B T€ BpEeMEHa JIOBOJBHO
pacmpoCTpaHeHBl — d/IaKas MONBITKA aMEPUKAHCKOTO TPAaBUTENLCTBA YKPACHTh BOSHHYIO MYCKYJIATypy HalleTOM
UHTeJUIeKTa. MailikelbCOHy TOrJa He MCIOMHWIOCHh TPUALIATH, HO, Ooka3aBIIUCh B bepnuue u I[lapuxe, oH yxke
pa3paboTaJ CBOI FeHHAIBHYIO MOJIENb HHTEp(hEepOoMeTpa.

MaiikenbCOH TNpeIoKUI CXEeMy YCTaHOBKH, KOTOPYIO TpeOOBaloCch COOpaTh C IOBEJIMPHOM TOYHOCTHIO!
OTKJIOHEHHE B OJTHY THICSIYHYIO MIJUTUMETPA B JUIMHE OJTHOTO PyKaBa OTHOCHTEIBHO APYTOrO CTABHIIO MO yIpo3y
mo0ble 3amepsl. Ecnmu TemmepaTypa B OJHOM pyKaBe OKa3ajach ObI BBINIE BCEro Ha OAHY COTYIO Tpajayca,
sKcnepuMeHT Mailikenbcona nomen Obl mpaxoMm. Ilpexxne yem Hauath, MalikenbCOH yKyTasl pyKaBa ammapara
Oymaroii — 4To0BI IPEIOTBPATHTH TEMIIEPATYPHBIE MEPENabl, — a TAKKE 00JI0KUI BCe MPUOOPHI TAIOLIUM JIbJIOM,
4yroObl moajepkuBaTh eauHyro Temnepatypy B 0°C. Hakonen, ero ycraHoBka oOmajgana Takod
YyBCTBUTEIHHOCTHIO, YTO PETHCTPUPOBATIa BO3MYIICHNE, BO3HUKABIIEE OT IIAroB IO MOCTOBOH B CTa Spaax OT
nabopatopuu.

Taxue mpuOOpPHI CTOAT HeAenmeBo. MaiKeTbCOH XOTENl H3TOTOBUTH JIATYHHYIO paMy Y 3HAMEHUTBIX HEMEITKAX

203 swenson, crp. 60.

204 swenson, crp. 60-62.
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yMmenbileB mpubopoctpoenus [lImunra n XeHmra, HO TakOH POCKOIIHN MO3BOIHTH cebe He Mor. [1o cyacThio, OuH
ero 3eMJISIK, aMEPUKaHell, 32 HECKOJIBKO JIET JI0 3TOTO CTSDKA CJIaBy U COCTOSIHUE 32 M300pETEHUE «TOBOPSIIErO
Tenerpada» — npubopurka, HeIHEe HasbiBaeMoro TeiaedonoM. B 1880 romy ero mzoOperarens, Anekcanap ['pam
benn, yxe Tpyawics Hag HOBBIM IpoekToM — BuaeodoHoMm. bemn mamsn Hlmuara m Xenma ctpouts cebe
UCCIIeIOBAaTEeNIbCKUE MPUOOPEI U UMEN MOJ 3TO ocoOblil OrojkeT. Kak pa3 Ha cpeacTBa M3 HEro M COOPYAMIU
annapatr MalikenbcoHa.

MaiikelbCOH OCYIIECTBHII CBOW KCIepuMeHT B HemerkoM [lotcname B anpene 1881 roma. BooOmie Hukakoi
pa3HUIIBI BO BPEMEHH MPOXOKIEHHS CBETa CKBO3b NMPOCTPAHCTBO OH He oOHapyxwmi. Uto 310 o3Hauvano? Ilepen
MaiikenbCOHOM He CTOsJIa 1Iefib pa300IauuTh WK Jja’ke MMPOBEPUTH TUIOTe3Y 3(upa — OH jKenal U3MEPHUTh Hally
ckopocms B d>dupe. Huuero He oOHapyXuB, OH HE clenan BBIBOJ, 4TO 3(HUpa HE CYIIECTBYET, — OH JIHIIb
3aKJIIOYHJI, 9TO MBI HEKUM MaHepoM B HeM He JBmkeMcs. Kak Takoe Moxer ObITh: 3emisi HE ABHIKETCS CKBO3b
a¢up? OauH BapuaHT oTBeTa Aain OpeHens U ero Bpojae Obl MOATBEPANI, XOTh B HeTouHO, Du30: Teopus 3axBara
sa¢upa. B mobom ciyuae, HU caMm MaiikenbCOH, HU BCE OCTaJIbHbIE HE BOCIIPUHSIIM MOJYYEHHBIE PE3yJbTaThl KaK
yrpo3y cymectBoBanuio ¢pupa. Cop Yunbsim Tomcon (mopn Kensun), npuexas B 1884 romy B CoenuHeHHbBIC

Itatei205, Bpipasuics OYeHb MPSAMO: «...CBETOHOCHBIA S(HUP €CTh... CANHCTBEHHOE BEIIECTBO, B KOTOPOM MBI
MOXeEM OBITh B JWHAMHKE YyBepeHbl. JIWIIb B 3TOM MbI yOEKICHBI, TaKOBa MOMJIMHHOCTh M COCTOSTEIBHOCTh
CBETOHOCHOTO 3¢upa». B KOHIE KOHIIOB 3JIEKTpOMAarHuTHas Teopusi MakcBemwia TpeGoBana HAJIMYUS BOJH, a
BOJIHAM HY’KHa cpea. bonpmmHcTBO (M3MKOB HE 00paTHIIO Ha ONBIT MalikenbcoHa HUKakoro BHUMaHus. [lo3aHee
OH mnucal: «fl HEOMHOKPATHO MBITAJICA 3aMHTEPECOBATh MOMX YYEHBIX APY3€H B 3TOM JKCIEPUMEHTE, HO BCE

TIIETHO. .. MeHs 00eCKypaX/T TAKOH HEJ0CTATOK BHUMaHHMs K Hemy»206,

* x *

Ho xoe-kTo oTHeccs k 3kcriepuMeHTy MaiikenbcoHa OYeHb Cepbe3HO — rojutanackuii ¢pusuk Jlopeni. B 1886

ro Iy OH IOABEPT COMHEHHIO TEOPETHYECKUN aHaimm3 MalKenbcoHa 207, YKa3aB Ha HECTBIKOBKY, BIIEPBbBIE
obo3HaueHHyo (paniy3ckuM ¢uzukom Anape Ilotbe B 1882 romy. Amnanmm3 MaiikenbcoHa — Kak H
BBIILICNIPUBE/ICHHBIE HAIIM PAcCY)KICHHUsI — COJAEp’KaT He3aMeTHYI0 oumIMOKy. Mbl JomycTuid, 4TO BOIUIb OTLA
nepeMeInaeTcs K AJICKCer0 TOPU30HTANBHO (B 3aJaHHBIX HAMH YCJIOBHSIX), HAYMHAS C TOTO MOMEHTA BO BPEMEHH, B
KOTOPOM HaXOJAWJICS OTell, KOrjia 3aKphyas, ¥ JO TOT0O MOMEHTa BO BPEMEHH, B KOTOPOM AJeKceil ObUI, Koraa
ycnblman 3ToT Kpuk. Ho Kk ToMy Mury, Korma Kpuk JocTUraeT AJiekcesl, BCE YK€ HECKOJIbKO MPOJBHHYJIHCH
BIIEepel. DTO O3HAYAET, YTO OTLOBCKHUI BOIUIb BBIHYKIEH MPOJIETETh OONbIIE TEX NECSATH TOPU3OHTAIBHBIX SP/OB,
KOTOpbIE MBI BKJIOUWJIM B Halle JOMyHIEHHE. ODTO MAJEHBKOE OMOJHUTEIHHOE PACCTOSHHE WU OOBSICHAET
HeOoJIpIIoe MpubaBIeHue BO BPEMEHH M YMEHBIIAET pa3HUILy, Ha KOTOPYIO B3auMMOJeHCTBHE AJEKcesl ¢ OTIOM
Oombme, yem Hukomas ¢ ormoM. B cBeTe 3TOro HOBOTO B3IUIAa HA BCIO CHUTYAIMIO CABHUT MHTEP()EPEHIIMOHHBIX
II0JIOC OKa3aJIcs BIIOJIOBHHY MEHBIIE, YeM OKujan MalikenbCcoH. JIOpeHIl cuuTal, 4To MpU IPaBUIBHOM aHAJIN3E
SKCcTepuMeHT MalKenbCOHa BKIIIOYAET JIOCTATOYHO MOTPEITHOCTEH, YTOOBI OTMEHUTH €0 BBIBO/IBI.

Maiikenscon xe BepHylsics B Coenunennslie LltaTel u ctan npogeccopom KeilcoBCKo MIKOIBI MPUKIIAIHBIX
Hayk B Kimenenne. Bcekope Jlopenn, a 3aogHo u jopa Panu moTpeOoBanu yTOYHEHHOTO ITOBTOPHOTO
JKCIepuMenTa. MaikenbCcoH B3suicss paboTaTh HaJ HHUM C KOJUIETOM M3 cocedHero 3ameneHus — Koruiemka
3alaHOrO PE3epBHOTO paiioHa — OaBapaoM YuubsmcoM Mopnu. Torma xe, B 1885 romy, y Maiikenscona
CIIy4HIICS HEpBHBIA CpHIB, H OH OTOBLT B Hblo-Mopk. Mopiu mpomomkin paGoTy, He OXKHuas BO3BpPALICHHS
MaiikenbcoHa, OHAKO TOT K KOHILy cemecTpa BepHysicsi B KimmBnena. B nonnens 8 utonst 1887 rona, a 3atem 9, 11
u 12 wrons MaiikenscoH 1 Mopau MpoBeNH pPemaromnii IKCIIEPUMEHT, CTABUINHA BIIOCIEICTBUH YacThIO JIIO00T0O
CTyZIGHYECKOTO Kypca (u3uku. Peakius Ha pe3ynbTaThl YCOBEPIICHCTBOBAHHOTO IKCIEPUMEHTa Obla CTOJNb XKE
MPOXJIATHON, UTO U paHee. OTpUIIATENLHBIN Pe3yabTaT, KOTOPHIH MBI Ceii9ac BOCIIPHHUMAEM KaK PEBOFOIIMOHHBIN,
TOI/Ia MHOTHE COYJIM 3a HeyJady B IOHUCKE kesnaemMoro 3¢ dexra — uamepeHus Hauieil ckopoctu B 3¢upe. U xots
MaiikenbscoH 1 Mopau noHavyany IJIaHUPOBAIM MPOAOIDKATh U3MEPEHUs] — HAlpUMEP, B pa3Hble BpeMeEHa roja,
T. €. KOT/1a 3eMJIsl HAXOUTCA B Pa3HBIX TOUKAX HA CBOE opouTe, OHM Toxke yrpaTimu naTepec208,

[Ton0GHO OTKPBITHIO UCKPUBJIEHHOTO IPOCTPAHCTBA, SKCIIepUMeHT MaiikenscoHa-Mopiu He pou3Ben B3pbiBa
B uctopuu uaeir. Ckopee, oH moker putmib. [lepBoiii 1bIMOK OT 3TOTO (uTHis moruisll B 1889 romy, xorma o6

205 B nexuun, npounTanHoil B @unazensduu B Akagemun My3biku 24 centsopst 1884 roxa. 3amucs nexumn: Sir William Thomson [Lord Kelvin], «The Wave Theory of Light», — B:
Charles W. Elliot, ed., The Harvard Classics, Tom 30, Scientific Papers, crp. 268. I{ut. mo: Swenson, ctp. 77.

206 swenson, crp. 88.
207 swenson, crp. 73.

208 Maiikenbcon eme He pa3 B cBOCiI HAYYHON Kapbepe MOBTOPUT SKCIIEPUMEHT — TaK ke, KaK ¥ MHOTHE JPyrue; OTIAEIBHO CTOMT OTMETHTH ero mnociegosatens B Keiice — J{pittona
Kipenca Musuiepa. MaiikenbCoH HUKOTa Obl HE CMOT IPHHATH HecylecTBoBaHue ddupa. U gaxe B 1919 rogy DitHmrreiin Bee ele Hafesuics OTyqHTh MOLIEPKKY MaiikenbcoHa st
CBOEH TEOPHH, OJHAKO OT MaiiKenbCoHa yIanoch JOOUTHCS JHUIIbL BYCMBICICHHOM CTaThy B €ro Kaure 1927 roja, 3a HECKOIbKO JieT 10 cMeptu yuenoro. Cm. Denis Brian, Einstein, A
Life (New York: John Wiley & Sons, 1996), crp. 104, 126-127, 211-213; u Pais, crp. 111-115.
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IKCIIEpUMEHTEe Bpojie Obl 3a0bUTH: HOBBIM aMepHKaHCKHW XKypHan «CalieHc» HaredaTadl KOPOTEHBKOE IHCHMO.
Hauunanocs oHO Tak:

C ocpomHblM  uHmMepecoM npovenr A O BOCXUMUMENbHO UBAWHOM JKCnepumenme 20Cnoo
Maiixenvcona u Mopau, nayeneHHOM HA BbIACHEHUE BANHCHO20 BONPOCA O MOM, CKOJb CUILHO dQDUp
3amszusaemcs 0gudicenuem 3emau. Ilonyuennviil umu pe3yavbmam, noxodice, X00Um 6 npomugopeyue
¢ Opyeumu, NOKA3bl8AIOWUMU, YMO IPUp 8 8030yXe Modcem 08USAMbCA MUUbL 00 He3HAYUMENbHOU
cmenenu. A Obl npeononodiCUl, Ymo e06a U He eOUHCMBEHHAS 2UNome3a, MO2ywds NPUMUPUMb MO
nPOMUBOCMOAHUE, COCIOUM 8 MOM, YMO OJIUHA MAMEPUATLHBIX Mell MEHAEMCs 8 3a8UCUMOCIU OM
moeo, 8001b Pupa OHU OBUNCYMCA UNU NPOMUE He20, HA GeNUYUHY, 3ABUCAWYIO OM Keaopama

ONMHOULEeHUS UX CKOpOCl’I’lelj u makoeoﬁy ceemada... 209

Ot0 uTO BOOOIIE? B KakoM cMbICIIe — JTMHA MaTepHaIbHBIX Tel MmeHsemcs ? [IpocTpaHCTBO, B KOTOPOM MBI
oOutaeM, MeHseT MaTeputo? [IMcbMO 3akaHYMBANOCh elle IByMs JUIMHHBIMU ¢pa3amMu. OHO ObUIO MOANUCAHO
upnanackum  ¢uszukoM  Jbxopmkem @psHcucom  OUIUDKEpamOoM W ONKCHBaiIO  (OpMy OAHOTO W3
byHIaMEeHTabHEHIINX TMOHATUHA TEOPHH, KOTOPYI0O B KOHIIE KOHIIOB OO0BICHAT Maiikenscon u Mopiu:
OTHOCUTENLHOCTb.

IIpumepHo B TO ke BpeMmsa JIOopeHL, MO-IPEKHEMY pa3sMBIIUIABIIMN HaJ pe3ylbTaTaM MaWKeIbCOHOBBIX
M3MEpEeHUH, MpHIIea K aHalorHyHOMYy 3akimrodyeHuio. [Ipasna, Jlopenn, Bemymmii ¢usuk-teoperuk 1890-x,

noneITancs coopyauth oobsicHenne2l0 cxarmio Ten ocHOBaHHOE HA TOM, YTO MOJEKYJISPHBIC B3aUMOACHCTBHS
ocymecTBisitoTes: yepes 3¢up. (K ToMmy MoMeHTy, cTapasch crnacTé uiaero 3(upa, yueHble MepecTaad CYUTaTh ero
HE MOJIBEP)KCHHBIM BIHMSHHIO (hu3nueckux cuil.) be3 (pu3nueckoro oObsICHEHHS 3TOTO CKATHS TaKOe OOBSICHEHUE

BBITJISIENO TIOJETIKOM HA CKOPYIO PyKy, Bpoze smumukinos ITtonemes21ll, 1 Bce paBHO momsITky Takum crocoGom
chopMyIHpPOBaTh TOJKOBAHUE MOTEPIENH Kpax — OCOOEHHO MOTOMY, YTO CHJIbI, KOTOpble JIOpeHIy HpHIIoch
MOCTYJIUPOBATH, TNIOXO BA3AIUCH C HBIOTOHOBCKOM MEXaHHUKOM.

K 1904-my 3a rog 1o mepBoii cTaTbu DWHIITEHHA M0 TEOPUH OTHOCUTEIBHOCTH, JIOPEHI M Jpyrue caeiain
HECKOJIBKO 3aHSITHBIX OTKPBITHH, HO HE OLIeHWIU uX cieactBuil. Hosas Teopust JlopeHna BBoauIa pa3HULLY MEXIY
IBYMsI BHJIAMH BpPEMECHH. «MECTHOrO» WU «BCEJICHCKOTr0o» (XOTsI BCEJICHCKOE BpeMsl y HEro CYHTaloCh
NPEANOYTHTENBHBIM). JIOPEHII TaKke OCO3HaJ, YTO JBW)KCHHE J3JICKTPOHA CKBO3b I(HP JODKHO BIHATH Ha
3HaYEHHE €r0 MaccChl, U 3TO BO3JEICTBHE dKCIepUMEHTaIbHO noaTBepaua ¢usuk Bambtep Kaydman. ITyankape
3aJ1aJICST BOITPOCOM: MOJKET JI CKOPOCTh CBETa OBITH NMPEAEIHHON CKOPOCTHIO BO BeeneHHOI (3T0 3aKOHOMEPHOCTD,
BBITEKaIOIIasi U3 Teopuil ckarust)? OH Takke paccykIal O CyObEeKTHBHOCTH MPOCTPAHCTBA M BpeMmeHu: «Her
a0COJIOTHOTO BPEMEHH; YTBEPIKACHHE, UTO JBE JIMTEILHOCTH PaBHBI, CaMO 110 ceOe He UMEET CMBICIA. .. Y HAaC HET

Jae MPAMBIX JIOTaJ0K 00 OJHOBPEMEHHOCTH JIBYX COOBITHIl, IIPOMCXOMAIMX B Pa3HBIX MecTax...»212 'pannia
MEX/1y BPEMEHHBIMH BEIlaMH M BHEBPEMEHHON BceneHHOH, B KOTOPOI OHM CYIIECTBYIOT, Hayalla pa3pymaThesl.
Kakast ’e u3 BCero 3Toro J0JbKHA ObUTa BOSHUKHYTH TEOMETPHS?

AnpOepty OWHIITEHHY mOTpeOoBanoch CcGHOPMYIHPOBATH MPOCTYIO TEOPHIO, KOTOpas OOBACHUIA
HaOr0jaeMoe TOBEJICHNE CBETa, JIBIIKYIIErocsl B MPOCTpaHCTBe. IIpocTpaHCTBO M BpeMs CIMIIMCH HaBeK, a UX
TETYIIKA T€OMETPUSI CTalla CYIIECTBOM 00Jiee 4YeM SKCIEHTPUYHBIM.

I'naBa 24. TexHu4eckuii IKCNEPT-CTAKEP TPETHEro Kjiacca

[Ipoesxkas B 1805 rogy mumo nmoma I'aycca B I'érrmHrene, Hamoseon BozBparmaincst mociie yoeauTeIbHON
no6enp! npu Yieme. Mimnepatop nomaann ['éTTuHren n3 yBaxkeHus Kk ['ayccy, 0THaKO ¥ MECTO ero modesl BCKOpe
CTaHET CTOJb JK€ IOYUTAEMBIM: TaM POIUTCS OIUH W3, OBITh MOXET, BEIUYAHIIMX (U3MKOB B HCTOPUH
yenoBedecTBa — Ans0epT DiiHmTelH. Ciayuninoch 310 B 1879-M — B ron cmeptr Makcsena.

B omimume ot INaycca, DWHIITEHH BYHAEPKHHIOM HE 6pu1213, 3aroBOpuII OH MO3JHO — YTBEPXKIAIOT, B TPU

209 G F. FitzGerald, Science , Tom 13 (1889), ctp. 390, uur. 1o: Pais, ctp. 122.
210 Kenneth F. Schaffner, Nineteenth-Century Aether Theories (Oxford: Pergamon Press, 1972), crp. 99-117.

211 SHHL[HKJ'I — TIIOHATHE, UCTIOJIB3YEMOC B IPCBHUX U CPEAHECBCKOBBIX TCOPHUAX ABMIKCHHUS TUIAHET, BKIIHOYAsS TEOLCHTPUICCKYIO MOJCIIb [Tronemest. CormacHo 3Toi MOJECIA, ITUIaHETa
PaBHOMEPHO JIBUKETCS 110 MAJIOMY KPYTY, Ha3bIBAEMOMY SRULWUKIOM, TEHTP KOTOPOTO, B CBOIO OUEPEIb, IBUKETCS MO OONBINOMY KPYTY — Oeghepenmy. — [Ipum. nep.

212 3aveuanns Ilyankape Obuti M3maHbl B KHure La Science et I’Hypotese, u ux mpucTanbHO W3ydain DUHINTEHH W HEKOTOpBIE ero OepHCKHE Apy3bst. KHUTY 3aTeM mepensaand:
Henri Poincare, Science and Hypothesis (New York: Dover Publications, 1952).

213 brorpaduii DifHinTeiiHa CylecTByeT MHOXeCTBO. J[Be MHe mokasaanch ocobenHo mosesnsiMu: Brian u Ronald Clark, Einstein: The Life and Times (London: Hodder &



J'leonapz] Muoaunos: «<EBKJINI0BO OKHO. MCTOpﬂﬂ TE€OMETPHH OT NMapaJ/ijieIbHBIX NPAMBIX 10 THITEPIIL TPaHCTBa» 75

rojga. B oOmiem, Tuxuii u 3aMKHYTBIH peOeHOK. Ero yumnm Ha qoMy — A0 TOro AHs, KOTAa OH BAPYT 3aKaTHI
WCTEPUKY W IIBBIPHYJI B YUUTENs CTYJIOM. B HauanpHOU mikone ycmexu ero Obuth Tak cebe. Bpemenamu Bce
MOJy4yaJoCh, HO HEKOTOpBIE YUMTENs JepXkKajld ero 3a OecTojgoub WM JaXke 3a YMCTBEHHO oTcranoro. K
CO’KaJICHUIO — ¥ TOT/Ia, U HBIHE — 3yOPEeKKY CUMTAIN KIFOUEBOM YaCcThIO MIKOJIBHBIX 3aHATHIA, @ 3yOpuTh DUHIITEHH
HUKOTJa HE yMeJ. YUuTens BCerAa ¢ TOTOBHOCTBIO MOOIIPSUIM JAETEeH, KOTOpble MTHOBEHHO KpHYalIM C MecTa!
«CeBep!» — B oTBeT Ha BONpOC, Kyda yKa3blBaeT CTpENKa KOMIaca, HO HE ICHWIH peOeHKa, KOTOPHIH
3a{yMBIBA€TCsl HaJl BOIPOCOM — KaK 3TO OBbIBAJIO C MATHJIETHUM OWHIITEHHOM, — KaKue TaKue CHJIbl 3aCTaBIISIOT
CTpenKy IBUTaThCs. Henmb3s cka3aTp, 4TO HEMEIKHE IIKOJIBI HUKaK HE pa3BUIIMCH CO BpeMeH brorTHepa u I'aycca. B
HaKazaHUe 3a HENPAaBUJIbHBIN OTBET JieTell 0OJIbllle HE MOPOJIM — COBPEMEHHbIE TEXHOJIOTHUHU MPENNUCHIBAIN PE3KO
OWUTh TIO KOCTSIIKAM majblieB. CKPBITBIN 32 SWHIITEHHOBBHIMH HEOBICTPHIMH OTBETaMH TE€HHH OBLI BCETO JIUIIH
CTpaTeruei NCyraHHoro pebeHka: 00siCh HaKa3aHMs, OH BCEIJIa M0 HECKOIBKY pa3 MPOBEPSUT OTBET B yMe, MPEXKIE
YeM BBINAJIUBATH BCIIYX.

Ha mikonpHBIX COOpaHUSIX POIUTENN AEBATUIETHET0 AJIbOepTa, BEPOSITHO, BHICIYILIMBAINA YTO-HUOYIb BpOJIE:
IOHBIH AJIBOEpPT XOpoll B MAaTEeMaTUKE W JIATbIHM, HO CHJIBHO OTCTA€T IO BCEM OCTaJbHBIM INpenmeram. Jlerko
MPEICTaBUTh COMHEHHS €ro y4uTelled M OecroKOWCTBO ponuTeneid. BrlineT nu korpa-HUOYAb TOJNK U3 3TOrO
yerBepokiamkn? K TpuHaanat rogaM DUHINTEHH yKe TEMOHCTPUPOBAT HEOBIBAIIBIC CITIOCOOHOCTH K MaTeMaTHKe.
OH B3suIcs 3a Ooyiee CIIOKHBIE MaTeMaTHYeCKHE 3HAHHWS BMECTE C JIPYyroMm mocrapiie u ¢ asaeid. Kpome Toro —
n3yyan pabotsl KanTa, 0cOOEHHO €ro BO33peHMsI Ha BpeMsl M IpocTpaHcTBO. KaHT, Moxer, n ommubancs Hacuer
pONM HMHTYWIUH B MaTEMaTHYECKUMX JOKa3aTelIbCTBAaX, OIHAKO €ro COOOpakKeHHs O TOM, YTO BpeMs U
MPOCTPAHCTBO CYTh IUIOABI HAIIErO BOCHPUATHS, 3aUHTEpecoBalu OWHIITEHHa eme noapocTkoM. W xoTs
YeloBeYecKasi TCHXOJOTHS TYyT HE MPH 4YeM, CYOBEKTHBHOCTh H3MEpPEHHS IMPOCTPAHCTBA W BPEMEHW M JaJd
OTHOCHUTEJILHOCTH €€ Ha3BaHHUE.

K 1895 romy momomoit DWHIITEHH yke 3HanI 00 skcriepuMeHTe MaiikenbcoHa-Mopmu, o padorax ®uzo u
Jlopenna. M xots Torna DUHINTEHH ellle MPpUHUMAT KOHIENIHMIO 3upa, OH MOHSI: HE3aBUCHUMO OT TOTO, ¢ KaKou
CKOPOCTBIO JBIIKEIIBCS, TOTHATH CBETOBYIO BOJIHY HE yaacTcsi. OTHOCHTENLHOCTH YK Oblila Ha TTOIX0/Ie.

BneknaccHble MHTENIEKTYaJbHBIE YBJIEUEHMs] OMHINTEiHA HUKAaK HE YIOPOLIAJd €My LIKOJIbHOW >KU3HH.
[TarHagnaTuneTaeMy AnbOepTy YUHTENb TPEYECKOr0 — OYEBUAHO, HE CIUIIKOM HEXHBIA THIT — CKa3ajl MpPU BCEM
KJIacce, YTO MaJIbYMK MHTEIUIEKTYyalJIbHO O€3HaJeKeH, TPATUT MOIyCTy oOliee BpeMsl U J0JDKEH NOKUHYTh IIKOIY
HeMmeuIeHHO. OH NpeayCMOTPUTENBHO MPOU3HEC 3TO MO-HEMEIKH, a HE MO-TPEUecKd, IOTOMY YTO B IIPOTUBHOM
ciyuae AnpOept ero Obl He moHsI. HememieHHo Kiacc OH HE MOKHUHYI, OJHAKO BCKOPE MPHHSI YUYUTEIbCKUN
coBeT. OH 10OBUT y ceMEMHOro Bpaya CIpaBKy O TOM, YTO y HETO HaMedaeTcsi HEPBHBIA CPBIB, U €IIE OJHY — Y
CBOETO YYHTEIII MAaTeMaTHKH; B HEM TOBOPHIIOCH, YTO BCIO MAaTEMAaTHKY, Kakas €CTh 0 mporpamme, AIb0epT yxe
ocBom. OH oTHEC 002 JOKYMEHTa TUPEKTOPY HIKOJIbI, U €My pa3peruin OpocuTh yueoy.

B To Bpemsi Anb0epT kuil B OOIIEKUTHH — €0 PoAUTeNH nepeexainu B Urtamuio. Tenmeps OH MOT K HUM TyJa
npuexatb. M X0Ts M3 MIKOJIBI €ro, MOXKET, BBINEPIU 32 30POBO JKUBEIIb, €r0 TaKas >KU3Hb BIIOJHE YCTpauBaJa.
Crnenyromue monrona Oyaymmii rypy ¢u3ukud u conepHUK lcaaka HproToHa rapueBan mo MuiaHy W ero
okpectHoCTsM. Korja ero cnpaiuBaiy, Kakie y HEero IJiaHbl Ha TPYAOyCTPOWCTBO, OH TOBOPHJI, YTO HACTOSALIYIO
paboty naxke obcyxaath He xkenaeT. OH TOTOB pacCMOTPETh MPHUTJIAIIEHUE CTAaTh MpernoaasareneM ¢uaocodun B
komremke. K coxanenmio, ¢unocodckue  (HakyiabTeThl  YHHBEPCUTETOB  HE  PBAIMCh  HAaHUMAaTh
HIKOJIbHUKOB-HeoyueK. Jaxe npemnonaBaHue B IKOJIE TPEOOBAIO YHUBEPCUTETCKOTO AuIiIoMa. TyT He Hajo ObITh
OUHIITEHOM, YTOOBI MMOHSTH: €AMHCTBEHHBIN OCTABIIMICS BapUAHT — MOJy4YaTh yIOBOJIbCTBUE.

OpnHnako oreny AnsOepra ['epman Toke Obul DWHIITENHH, MEXAY MPOUYUM, U 3TOT DUHINTEHH Takoe CIycKaTb
ChIHY HE cobuparics. [Ipu3HaBas 3a 4aloM MaTeMaTHIECKUN ap, OH HYIWI, YICIIUBAJ U, B BRIPAKEHHUSIX POJTHOTO
TSl 9TOM CEMbHU WJIUIIA, KKaIaj Ha MO3TU», MOKyaa ANb0epT He COTNIACHIICS BEPHYTHCS B LIKOJIY U BBIYYHUTHCS HA
WH)KEHEpa-dJICKTPOMEXaHnka. ['epMaH cam 3JIEKTpOMEXaHMKOM HE ObUI, HO Mapy pa3 HayMHaJI CBOE JIENO II0
npojaxe 3JIeKTprYeckoro obopymoBanus (06a pasa moropern). AJbpOepT peuidi MOCTyNarh B OJHY W3 JIYHIIHX
mkon — «Eidgenoessische Technische Hochschule» (ETH) B L{ropuxe, M3BECTHYIO MOJ MHOXECTBOM Pa3HBIX
Ha3BaHUH, Hampumep, «IlonuTeXHUKymM». YHHUBEPCUTET ITOT UMEN MEXKIYHApOJHYIO ClaBy, a TaKKe — OJUH W3
HEMHOTUX — He TpeboBan muiuioma ruMmHa3ud. OT aOUTypueHTa OXHIAIOCh OIHO — CHAaTh BCTYMUTEIbHBIN
sK3aMeH. AnpoepT monpo6osai. [Ipoanumncs.

Kak 00pIYHO, ¢ MaTeMaTHYeCKON YacThiO dK3aMeHa y AnbOepTa mpoOieM He BO3HHKIIO, HO KpOoME Hee B
9K3aMEHAIMOHHbIE TECThl BXOAWIN U Iypankue npeamersl. OH 3achinajica Ha (paHIy3CKOM, XUMHHA U OUOJIOTHH.
[TockombKy, BeposTHO, ATbOEpT HE TOopes KeJaHHeM MMHUCATh CTaThU MO OMOXMMHHU Ha (PAHITY3CKOM, TOIBITKA
0TKa3aThb eMy B 0Oy4eHHH TOKa3aiach DUHINTEHHY OeccMbIcneHHOM. Jpyrue Toxe Tak cuuTain. Anb0epT MeTHI
BBICOKO, ¥ Ha TOI BBICOTE €r0 MaTeMaTUYECKOE 1apOBAaHKUE HE MPOIIO HE3aMEUEHHBIM.

Xaitapux BebOep, matemMatuk ¥ (U3WK, 3aHUMABIIWKA JIOJDKHOCTh MperoaaBareiss (QU3WKWA B TOHM IIKOJE,
npuryiacuil AnpOepra BOJBHOCIYLIATEIEM Ha CBOM JIeKUMHU. JlupexTop mKoabsl AibOMH XepLor OpraHu3oBaj

Stoughton, 1973; New York: Avon Books, 1984). Kpome Toro, y Ilaiica ToKe Mmoy4nnach BEIUKOIENHAs HAydHasi Ouorpadusi, y KOTOPOM €CTh MPEUMYLIECTBO: JIMUHBINA B3IJIs HA
npeaMeT.
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OUHIITEHHY TOJ MOArOTOBUTENBHOTO OOydeHHMs B coceqHeM 3aBeieHMH. Ha cremyrommii rox DWHIITEHH ¢
TMMHa3M4eCKUM JUIUIOMOM B pyKax OblI pomyiieH K 3anaTisaM B ETH Oe3 nepeciaunt BCTyUTENbHBIX SK3aMEHOB.
OiHImTENH Bo3Harpaguna paosepue Bebepa M aupekTopa IIKOJBI, JOKAa3aB COOTBETCTBHE PE3YJIBTATOB CBOMX
BCTYIUTEIBHBIX 9K3aMEHOB MPABJIe KU3HU. KaK U 0KUJAJIOCh, YUUICS OH IUI0X0. A Kak nHaue? [Iporpamma nmena
Ty ke aedekTHyro o0Opa3oBaTelnbHyl0 (uiocopuio, 4To M 3K3aMeH. OWHIUTEHH OT3bIBajCi O HEHW Tak:
«[Ipuxonunock 3amMXUBaTh BCE 3TO B TOJIOBY pajy 3K3aMEHOB, HPABUTCS Te€O€ OHO WM HET. DTO MPUHYKICHHUE
TaK MeHs MOAKOCHJIO, YTO, CTOMJIO CAaTh MOCIEIHUN 2K3aMeH, KaK MHE LIENbIi ToJ Jake U AyMaTh O KaKUX-JIM0O

HAYYHBIX 3a7a4aX ObLUIO OTBpaTHTENbHO»Z 14,

OWHINTEHH Npoaupalcss CKBO3b Y4eOHYIO MporpamMmy IO KOHcmekTam napyra — Mapcens ['poccmanHa,
KOTOPBIA B JNATBHEUIIIEM ChITPAaeT KIIOYEBYIO POJIb B MaTeMaTH4ecKoW cynbOe DiHimnTeiiHa. BeGep moBeneHuem
CBOETO MPOTEXKE HE ObLT JOBOJICH, CUUTAI €0 BEICOKOMEPHBIM. BO3MOXKHO, BCe 11e/10 B TOM, 4TO ANbOepT cuuTan
nekiuu Bebepa ycrapeBmmMMHM M He AOCTONMHBIMH mocemieHus. [lonoOHble yapyromue MaHepsl JHHINTEHHa
npeBparuian BeGepa u3 HacraBHuka B Henpyra. Jlerom 1900 roxa, 3a Tpu IHS 0 BBITYCKHOTO 3K3aMeHa, Bebep
peInI OTBIrpaThes: OH NOTpeOoBal OT DHHIITEHHA epenucaTh MoJaHHyI0 padoTy, IOTOMY YTO OHa-7e HallMcaHa
He Ha (opMeHHBIX Onankax. CrenuaisHO s TeX, KTo poawics mocie 1980 roga: B JOKOMIBIOTEPHBIE BpeMEHa
3TOT TPIOK HEBO3MOXKHO OBUIO MpOJENaTh IMyTeM 3arpy3kd (Qaiijia B MpUHTEp M Ha)kaTMEM KHOMKHU. JTa pabora
TpeboBajla HEKOTOPHIX YTOMHUTEIBHBIX MaHHUITYJISINA, W3BECTHBIX IO/ HAa3BAaHHEM <IHCHbMO OT PYKH», U OHO
MOTJIOTHJIO TO HEMHOTO€ BPEeMs, UTO OCTAIOCh Y AibOepTa Al MOATOTOBKH K SK3aMEHaM.

Ilo pe3ynpraram DHHINTENHH OKazajics TPETbUM M3 YETBEPHIX 3K3aMEHYEMBIX, HO Bee-Taku casl. COKypCHUKHU
MOJYYHIIM YHUBEPCUTETCKUE JIOJDKHOCTH, HO eMy Bebep nanm aypHble peKOMEHAALWMU M MPETpaiil 3Ty CTE3IO.
DWHIITEHH TSHYN JIIMKY, TOJMEHSIS PEMno/iaBaTenei Ha 3aHsATHIX, TOTOM JaBasl YaCcTHbIC YpOKH, a 23 utons 1902
rojia OKa3ajcsi B TOM CaMOM — Temephb yke 3HameHuToM — llIBeiimapckoM mateHtHOM Oropo. Ero mmkaphas
JIOJDKHOCTh Ha3bIBAJIACh «TEXHMUYECKUM SKCIepT-CTaxep TpeThero kiacca». PabGoras B maTeHTHOM Oropo,
OWHIITEHH MONYTHO MOJYYHJI AOKTOPCKYIO cTeneHb B Llropuxckom yHuBepcutere. IlozqHee oH BCmoMuHAM, Kak
€ro JMCCepTalMI0 MOHAyady He B3sUIM, COYTS CIHUIIKOM KOpOTKOM. OH Jomucan oJHy-eJUHCTBEHHYIO (pa3y U
mojan paboty cHoBa. Ha ceii pa3 ee nmpunHsun. TpyaHO CKa3aTh, PaBAWBa 3Ta UCTOPUS WJIH MPOCTO JYPHOU COH
M0CJIE HOUYHBIX KOHbSYHBIX BO3IHMSIHUMN, TOCKOJIbKY HUKAKUX CBUAETEILCTB ATOMY HE COXpaHUIIOCh. TeM He MeHee,
OHa 3aKITI0YaeT B ce0e CyTh HAYYHOM KU3HH DWHINTEHHA B TE TOPHI.

OctaBuB «obOpazoBanue» B npouuioM, B 1905 roxy mo3r DiHIITEHAa B30pBajICs PEBOITIOLMOHHBIMU UACSIMH,
KOTOPBIX XBaTWio Obl Ha Tpu wiau yerblpe HoOeneBckue mnpemuu, ecim © MX JaBajid IO KAaKUM-HHOYIb
00BEKTUBHBIM KPUTEPHUSIM. DTOT IOl OKa3aJICs CaMbIM IUIOJJOTBOPHBIM U3 BCEX, YTO KOT1a-TMO0 BOOOIIE BhIMa AN
YUYEeHBIM, — TI0 KpaiiHe# Mepe, co BpeMeH HpioToHa 1 ero Bu3uTa K mMarepu Ha depmy B 1665-1666 romy. Kpome
TOr0, DUHINTEHHY HETOCYT ObLIO CHIETh U CMOTPETh, KaK MaJaroT SIOJOKU: OH TOOMIICS BCEX CBOMX PE3YJIbTaTOB,
TPYZIsICh B MATCHTHOM OrOpO. YpOjKail ero coCTOsUT U3 LIECTH cTare (ISTh U3 HUX OMyOJIMKOBAIM B TOT K€ TOJ).
OnHa OCHOBBIBAJIACh HA €0 JTIOKTOPCKOM JUCCepTalliy — MAaTepUsIX TEOMETPHH, BEpHEEe — Ha TEOMETPUH MaTepuH, a
HE MPOCTPAaHCTBA. DWHINTEHH w3man cBoro mucceprammio B «Annalen der Physik» mox wasBanumem «HoBoe

OTpeneIeHUE pa3MepoB MoneKyn»215, B KOTOPOM TPEACTABUI HOBBIM TEOPETUUECKUA METOJ OMPENETEHUS 3THX
caMbIX pa3MepoB. DJTa paboTa MO3JHEE Hallla NMPUMEHEHHE B IIMPOKOM AHAra3oHe HAy4dHBIX oOnacTeil: or
JBIDKCHHS TIECYMHOK B IIEMEHTHBIX CMECSX JIO MHUIIET Ka3enHa (dactuil Oeika) B KOpoBbeM Mouoke. CoriacHo

uccnenopannio216, nposenennomy AGpaxamom IMaiicom B 1970-x, Mexay 1961 u 1975 rogamu Ha 3Ty pa6oTy
CCBUIAJIMCH Yallle, YeM Ha JII00YIo Apyryto, Hanucannyo 10 1912 rona, Bkioyast 1 paboTsl camoro DifHIITelHA 110
TEOpUH OTHOCUTENbHOCTH. DiHITeHH B 1905 rogy Toxke Hammcan JBe CTaTbU MO OPOYHOBCKOMY JABHMXEHUIO —
HEYNOPSA0YCHHOMY TEPEMEIICHUI0 KPOIICYHBIX YaCTHI], B3BEIICHHBIX B JKUIKOCTH, BIIEPBBIC 3aMEUCHHOMY
moTIaHACKuM  OotanukoM PoGeprom bBpoyHom [Bpayn]. Paccyxknennme OiiHmiTeiiHa, OCHOBaHHOE Ha
NpPEACTaBICHUHM O TOM, YTO [BIDKCHHE IIPOUCXOJUT 3a CUYET CIydailHOro OOMOapAMpOBAaHUS MOJEKYJIaMU
JKUJIKOCTH YacTHULl B3BECH, MPHUBEIO K MOATBEP)KICHHIO HOBOW MOJIEKYJIIPHOM TEOpUM MaTepUH (paHIly3CKUM
skcniepumenTtaTopom JKanom baructom Ileppenom. Ileppen 3a cBoro paboty momyumn B 1926 rogy HoGenesckyro
PEMHUIO.

B npyroii cratee, HanmcanHo# B ToM ke 1905-M, DitHImTelH 1ai1 00BsICHEHUE, TOYeMy HEKOTOPbIE METaJlIbl
NOJl BO3/ACHCTBUEM CBETAa HCIYCKAIOT 3JIEKTPOHBL. DJTO SBJIEHHE IOJYYHIO Ha3BaHHE (POTORIEKTPUUECKOIO
s¢dekra. Bot uTo B 3TOM (peHOMEHE TpeOOBaNOCh OOBSACHUTH: Ul JAHHOTO METajlla CYIIECTBYET HEKHH MOpOT
4acTOThI, HUXKE KOTOPOTo 3P (PeKT He HAOIIONAETCs, HE3aBUCUMO OT WHTCHCHBHOCTH OOJyYCHHS. DWHINTEHH IS
OOBSCHEHHUS CYIIECTBOBAHUS 3TOT0 IOpOra MPUMEHWT KBAaHTOBYIO Tunote3y Makca IlinaHka: eciii CBeT COCTOUT U3

214 Iiur. no: Hollingdale, ctp. 373.

215 «Eine neue Bestimmung der Molek Idimensionen», Annalen der Physik , Tom 17 (1905), ctp. 289. [3nech u nanee: paborsl DitHuireiina B 1ep. Ha pyc. — CobpaHne HaydHbIX
TPYIOB B uerhipex Tomax. M.: Hayka, 1965-1967. ITox pex. 1. E. Tamma, SI. A. Cmopomurckoro, B. T'. Ky3Henosa. — IIpum. nep. |

216 pajs, crp. 89-90.
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gactuil (MO31HEE WX Ha3Bald (OTOHAMH), Ubs SHEPIUS 3aBUCHT OT YaCTOTHI HM3JIYYCHHUS, TO JIMIIbL BBIIIC
OTIpENIENIEHHONW YacTOTHl y (DOTOHA, CTAJKUBAIOMIETOCS C IMOBEPXHOCTHIO METaJlIa, JOCTAHET DHEPTUH, YTOOBI
BBIOUTH U3 METaJlJ1a AJIEKTPOH.

DUHIITEHH BKIIOYWI B CBOM pacCcykIeHus rumnotesy Ilmanka ¢ Takod Aep30cThio, OyATO 3TO MHPOBOM
¢usnueckuit 3akoH. Ilo Tem BpemMeHaM K 3TOH KOHIENIMHM OTHOCWIMCH KakK JAypHO IOHSTOMY acCIHeKTy
B3aUMOJICHCTBUS M3ITyYeHUS ¢ MaTepUcH, U OHAa HUKOTO HE BOJHOBAJA: B 3TOW OOJIAaCTH HAyKM W TaK C JTUXBOM
XBaTaj0 BOIPOCUTEIbHBIX 3HAKOB. M y’K KOHEYHO HUKTO — B OTJIMYME OT DHHIUTEHHA — MOMBICIUTE HE MOT, YTO
KBaHTOBAs TUIIOTE3a MPUIJIOKMMA K M3IYyUEHHUIO: TAKOW MOJX0 MPOTHBOPEUHII XOPOIIO MOHITON U OMPOOOBAHHOM
teopun Makcpeiuia. Kak u gpyras peBoirolMoHHast paboTa DHHINTEHHA, 3Ta MOHaYaly Majo KoMy IOKasajiach
yoenurenbHoOM. Jlopenn u nmaxe cam [lmaHk Bo3paxkanu moBogam OiHIITEHHA. HelHE MBI BOCHpHHUMAeM 3Ty
CTaThIO KaK MOBOPOTHYIO B UCTOPUM KBAaHTOBOM TEOpPUU — HapaBHE ¢ OTKpbITUEM [lnaHkoM camoro kBaHTa. 3a 3Ty
paboty DiinmreiiH nomyunn B 1921 rony HoGeneBckyto mpemuro no ¢usuke. OHAKO U ceifyac — 9yTh JIM HE CTO
JIeT CIyCTA — OH MaMsATeH AByMs ApyruMu myomukanusmu 1905-ro. OHUM 3a8BUIM HAYalo OJWHHAJIATUIIETHEN
OJMCCEH, TIPUBENIIEH YYEHBIX B CTPAaHHYK0 HOBYIO BCEJICHHYIO MCKPUBIEHHOTO IIPOCTPAHCTBA, YbIO
MaTeMaTHYECKYI0 BO3MOXKHOCTb JT0Kasanu I'aycc u Puman.

I'naBa 25. OTHOCHTEILHO C€BKJIMJ0B IIOJAXO0/1

B nByx crathsx, omyOnukoBaHHBIX B «Annalen der Physik» B 1905 romy, — «K »siekTpoarHaAMUKE

memkyimxcs Tem»217 ot 26 centabps, U «3aBHCUT JIM Macca Tena OT COAEPIKAIICHCS B HeM SHEPIHHI?», H3IaHHOM
B HOSIOpPbCKOM HOMEpE, — DUHIITEIH 00BSICHUI CBOIO IIEPBYIO — CHIELHUATIBHYIO — TEOPHUIO OTHOCUTEIIBHOCTH.

B rumHazndeckune nHU DWHIITEHH OTKpBUT Ui cebs kHury o EBkmmme. B ommmume ot [lexkapra u ['aycca,
OWHIITEHH cTal MOKJIOHHMKOM AaHTHMYHOIO Y4YeHOro: «TaMm HallIuCh Takue YTBEpXKAEHUs, Kak, HaIlpumep,
TepecedeHre TPeX BBICOT TPEYTOJIbHUKA B OHOM TOYKE, KOTOPHIE, KAKUMH Obl HEOUYEBUAHBIMH HU OBLIA, MOTYT
ObITh JOKa3aHbl C TAKOW JOMOAJIMHHOCTBIO, YTO HE OCTAeTCsl MecTa HUKAKUM COMHEHHUSM. JTa SICHOCTh M

OTPEIENEeHHOCTh MPOM3BENN Ha MeHs Heomucyemoe Bredatienne»218. [lapanokcanbHo, 0HAKO B MO3IHEHIIEX
Teopusax OWHIITEHHA KIIOYEBYID pOJIb HWIrpaeT HeeBKIuAoBa reomeTpus. Ho B croenuansHOM Teopuu
OTHOCHUTEJIBHOCTH DHWHIITENHH puMeHWI noaxo EBkianaa. OH 0OCHOBBIBAI CBOU pacCyKIEHUS HA JIBYX aKCHOMax
0 IIPOCTPAHCTBE!

1. Heso3zmooicho onpedeﬂumb, He npuﬁeeaﬂ K conocmaeleHuro ¢ ()pyewwu mejiamu, nokoumecns Jjiu
6bl UL HAXOOUMECH 68 PABHOMEPHOM 0BUICEHUU.

[epByto axcuomy DWHINTEIHA, OOBIYHO WUMEHYEMYIO MPHHIUIIOM OTHocUTenbHocTH ([amwmies), BHepBbie
noctynupoBan OpeM. OHa UCTHHHA Ja)ke B Tpelenax HbIOTOHOBOW Teopuu. OmHaxasl Hukomait karancst mo
KBapTUpEe Ha IUIACTMACCOBOM MOKapHOW MalliuHe. AJieKkcell, MOIVIOIIEHHBI YTEHHEM KaKOro-To JIETCKOTo
y)KacTUKa, CUIEI Ha CTyJe B Hallel npoe3xeil KyxHe. [Iporocsace Mumo, Hukomail BeICTaBUII IIJIACTUKOBBIN TOTIOP,
MPEIyCMOTPUTEIIEHO TPUOOPETEHHBIN BMECTE ¢ MAIIMHOM M 1IeMoM. Tormop BeIIMO KHUTY Y AJieKces U3 pyK, U
BMECT€ OHM — TONOP M KHUIA — YIaJld, CIPOBOLMPOBAB OpaTheB HA TPAJULMOHHBIE B3aHMMHbIE OOBHHEHMS.
AJekcelt 3asBHJI, UTO 3TO MpOe3KaBIIHiA MUMO HUKOIaii BOTKHYI B HETO TOTIOp M COMII KHUTY Ha 1moJt. Hukomaii xe
yTBEp:KJIaJl, YTO OH Jeprkajl TOIOP HEMOJIBUKHO, a AJiekcell Ha Hero Hajeren. Orel 000uX, MPEeanoUTs He Be3aTh
B IOpHIMYECKUE pa30UpaTenbCTBa, pa3pasuiics JISKIUEH 0 HAYyYHOH CTOPOHE CUTYalllH.

3axoHbl Hpl0TOHA MpeicKa3bIBalOT OJHU U TE K€ COOBITUS U B CIIyyae CTaTUYHOCTH Hukosas U mOJBMXKHOCTH
KHUTU AJIeKcesl, U B ClIydae CTaTUYHOCTH AJieKcesl W MOABMXHOCTH Tomopa Hukonas. TakoB mepBbIii mocTynat
OHHIITEHA: HEBO3MOXKHO OTJIMUUTH MIEPBOE OT BTOPOT'O, U OTOMY MO3ULIUS 0O0OOUX MAJIbYMKOB B PABHOM CTENEHN
aerutumHa. (Jloctanock 000MM.)

2. Ckopocmb ceéema He 3a6ucum Om CKOPOCMU €20 UCMOYHUKA U OOUHAKOBA Olsl BCex
Habaooamenel 60 Beenennoil.

Bropas akcuoma OliHIiTelHa, Kak W IepBas, TOXKE€ HE pPEBONIOLMOHHA. Kak Mbl yxe BUIENH, YpaBHEHHUS
MakcBernia TpeOyroT, 4ToObl CKOPOCTh CBETA HE 3aBHCENa OT UCTOYHMKA, U 3TO HUKOTO HE OECIIOKOMIIO, TOCKOIbKY
TaKOBO HOPMAJILHOE MOBEJICHNE PaCTIPOCTpaHstoNuxcst BOMH. Coib MomylieHns DWHITEHA — IMEHHO BO BTOPOM
gacTH (HOPMYIIMPOBKH: «...W OAMHAKOBA JUIA BCeX HaOmronaTenei». Uto 3To 3HAYUT?

Ecimm Ob1 BBI MOTJIM yTBEPKIaTh, YTO JBIIKETECh, 3TO HHYETO OBl HE 3HAYMIIO. BCE HAOIFOMATENTM MOTIH ObI

217 Annalen der Physik, Tom 17 (1905), ctp. 891.

218 Hollingdale, crp. 370.
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COTJIACUTHCS, YTO CKOPOCTh CBETA €CTh CKOPOCTh, C KOTOPOH OH MPHOIIMKACTCS K IMOKOAIIEMYCs» 00beKTy. Tak
00CTOSAT Jea B paMKax 3akoHOB HbIOTOHA: MPOCTPaHCTBO, WK APHpP, aOCOTIOTHBI U SIBJISFOTCS CUCTEMON OTCYETa,
OTHOCHTENILHO KOTOPOM MOXET OBITh M3MepeHO Jrboe nBmxkeHne. Ho eciu HEBO3MOXXKHO OTIMYUTH MOKOH OT
PaBHOMEpPHOTO IBM)KEHUS, Bce HAOMIONATeNd MEPSIOT OAHY U Ty K€ CKOPOCTh HPHUOJIMKAIOUIETOCS CBETa,
HaXOJATCSl OHU CaMU B JBM)KEHHWH WM HET, — U TYT-TO MBI M HAaThIKAEMCsI Ha TOT CaMblil MApaJoKC C IJIEBKAMH, O
KOTOpPOM yke roBopwin. Kak e MOXeT CBET MpHOJMKATBCS W K BaM, W K BalleMy IUICBKY C OJMHAKOBON
CKOPOCTBIO?

YroObl MOHATH TAKOE MOBEACHUE CBETA, CICAYET 3a7aThCsl BOIIPOCOM, YTO CTOMT 33 HAIIUMHU PACCYKICHUSIMH.
Ecnu ctaneM npuHUMATh 3TU JIBE€ aKCHOMbI DHHILTEHHA, KXM, aKCHOMaTHYECKH, BOIIPOCOB Y HAC HE MOXKET ObITb.
A kakue eme IOmymeHHs Mbl chenanu? Mbl MPOYHO OMEpiIHCh Ha TMOHSTHE OJHOBPEMEHHOCTH, IOITOMY
€CTECTBEHHO pa300paThCcsi MIMEHHO ¢ HUM. BOT 3TuM DWHIITENHH 1 3aHAJICS.

PaccmoTpum cutyanmio, MOX0XKyk Ha Ty, 4To cam OiHmTeiH B 1916 romy ocMbBICIMI B CBOEH KHHTE

«OtHOCcuTenbHOCTE»219, DiiHmTeliHy HPaBHIOCH NPHMEHSTh AHAJOTHH C XKEIE3HOH JTOPOTOif: OIBIT KATAHWS Ha
noe3ax oOecrmeyus eMy OYeBHJHEHIee MpaKkTHYeCKOe JO0Ka3aTelbCTBO HEBO3MOXKHOCTU — OIPENEeNUTh,
HaXOJUIIIbCA JIU Thl B PABHOMEPHOM JBHKEHHH. BCskuid, KOMy TOBOIMIIOCH €3[IUThH IO KEJNE3HOH J0pore WA B
METPO, BEPOSITHO, UMEET TOT K€ OIIBIT, YTO MOIY4YHJI DHUHIITEHH B CBOE BPEMsI: HEBO3MOXKHO IOHSTh, TBOW BaroH
JIBUKETCSI, coceHUi nnu o6a. B Hamem npumepe Anekceit n Hukomnaii pazMeniaroTcsi Ha pa3HbIX KOHIIAX BaroHa
Merpo. OHU BIepBBIE KaTAIOTCS Ha METPO OAHHU, Oe3 poaurteneld. Pomutenn cToAT Ha ruiardopme M MamryT UM,
Ha/IesACh, YTO 3HAKM «BaroH HeucpaBeH», KOTOPbIE OHM HAKJICHJIM Ha OKHA, JI0 HEKOTOPOW CTeneHW yOeperyT
nereit ot Tonued. IlonoxumM, MaMa ¢ marnoi cTosAT Ha TIaThopMe Ha TAKOM K€ PACCTOSIHUU JPYT OT Apyra, 4To U
Anexcelt 1 Hukomnaii, 1 TeM caMbIM BCKOpPE [1OCJIE OTIPABIEHUsS COCTaBa, Mama IopaBHsETCs ¢ AjekceeM, a namna —
¢ Hukomaem. OHH pacmonoXWIMCh TaK HECTPOCTa: y HUX C coOoi (horoammapaTel. MaMe XOdeTcs: 3aredarieTh
IIEPBYIO TOE3JKYy CHIHOBEW, a @ame — MMETh NOAXOIALIME CHUMKH U1 IOJUIMM, Ha CiIydaid, €Cld ACTH He
BEPHYTCS K Ha3HAYCHHOMY CpOKY. CMHUPSACH Tepe/ 3aKOHOM TPUPO/IbI, UMEHYEMBIM OpaTCKHM COMIEPHUYECTBOM,
Mama W mama coOHparoTcs cenaTb CHUMKH B OJMH M TOT K€ MHUI. Mama cdororpadupyeT yiblOaronierocs
Anekces, a mana — Hukomas. A pa3 ¢oTo oJHOBpeMEHHbIE, HU OJHOMY CBIHY HE yJacTCs IIOTOM XBacTaThbCs, YTO
ero (oto crenanu nepsbiM. Y Bce-Taku 00CTOSTENHCTBA TOTOBAT CEMBbE OPATCKYIO MEXKI0YCOOHILY.

[Tprumna 3TOM pactpu — B OTBETE HA MPOCTOM BO MPOC, MMOCTABICHHBI DWHIITEHHOM: J1Ba COOBITHS, KOTOPHIE
CUMTAIOT OJHOBPEMEHHBIMU POJUTENH, COUTYT JIM TakoBbIMM jaeTH? Hama mepBas 3arajka TakoBa: YTO MMEHHO
3HAYUT 00OPOT «J1Ba COOBITHS MPOUCXOJST OJHOBpEMEHHO»? Ecin 1Ba COOBITHS MPOMCXOAAT B OJHOM U TOM K€
MeCTe, OTBET TPUBUAJICH: OHU OJHOBPEMEHHBI, €CIIH MPOUCXOMIAT B OJHO M TO K€ BpeMsl (3aMEepeHHOe 110 Yacam,
HAXOJSIIIUMCSI B 3TOM MECTE). A BOT €CIIH 3TH COOBITHS MPOUCXOAAT HE B OJHOM MU TOM K€ MECTE, OTBET
MOJTy94aeTCsl COBCEM HE TPUBHAIIBHBIM H U IOHUMaHUS TPeOyeT MOUIMHHON MPOHUIATETLHOCTH.

[Mpennonoxum, cBeT (MIM YTO YrOJHO €Ile, YeM MOXKHO OTIPAaBUTh CHUTHAJ) JBHXKETCS C OSCKOHEYHOMN
cKkopocThio. Torma B Mur, Korjga cpaboranu o6e (pOTOBCHBIIIKM, UX CBET MTHOBEHHO JocTur Anekces u Hukomnas.
OHM B TakoM ciy4ae MOIJIM Obl 3alpoCTO OTBETHTHh Ha BOIPOC 00 OJHOBPEMEHHOCTH, CPaBHHUB COOBITHS B
HEKOTOPOH TOYKE, B JAHHOM CIIydae — BpeMsl IOCTHXKEHHUSI CBETOM OT BCIIBIIIEK €ro ToueK HasHaueHus. Eciu onn
YBUJIEIM CHayajga OJHY BCIBINKY, 3HAUMT, Ty ¢ororpaduio caenanu nepoil. OJHAKO IOCKOJIBKY CBET
niepemMenaeTcs He ¢ OECKOHEYHOH CKOPOCTHIO, STOT MOJXOM He cpaboTaeTr. Y Mambl, TJIABHOTO YYEHOTO B CEMbE,
BO3HHMKaeT npeajoxkeHue. OH ycTaHaBIUBaeT (POTOAECTEKTOPHI BAOJb TUCTAHIMM MEXAy HUM U Mamoi. Ecmu
CHUMKH AENAl0TCs B OJHO M TO K€ BPEMsi, CBET BCIIBILIEK JAOJDKEH MEePECceUbCsl CTPOTO MOCEPEINHE MEKIY HUMHU.
Huxkomaid, ycnpilaB 3T0 cOOOpa)KeHUe, TYT JK€ ero MpucBauBaeT (Takasi BOT Y HEro MHJas NMPUBBIYKA). AJIEKCEi
ycTaHaBIMBaeT (OTOAECTEKTOPHI B X ¢ Hukomnaem Baroue.

[Toe3n Tporaercs. Mama u nana CMHXpOHU3UpOBaiu yackl. CHUMKHU clienanbl. [{a, cBETOBbIE Ty4Yu OT BCIIBILLIEK
MIEPECCKAIOTCSI POBHO HA IMOJITYTH MEXAy MaMoi u manoi. JloBombHbI In Anekceii ¢ Hukomaem? Her — motomy
YTO KOI'/Ia JIy4d BCIBILIEK MEPECEKAIOTCs], UX BaroH yXe Mpoexaj YyTOuKy Jajblile, IO3TOMY, €ClId CMOTPETh U3
BaroHa, JIy4d BCIHBIIIEK IMEPECEKINCh HE CTPOro mocepeauHe. Bcio 3Ty MCTOpHIO MILTIOCTPUPYET PUCYHOK Ha
CIIEAYIOIIEH CTPaHULIE.

C TOuKM 3peHMs ChIHOBEW KakJasl BCIIBIIIKA €CTh COOBITHE, POUCXOAAIIEE B UX MHpE, T. €. B BArOHE METPO,
KOTOpBI OHM ONpPaBJaHHO BOCIPUHUMAIOT B MoKoe. Kak u X poauTenH, OHU HE BUJAT NPUYMH, IOYEMY CBET OT
BCIIBIIIEK HE JOJDKEH IEPEKPBIThCA Ha IMONITYTH MEXAY HUMH. M MO3TOMY KOrja CBET BCIBILIEK MEPEKPHIBAETCS
ommke K Auekcero, oba nemaroT BbIBOA, uro Hukomas cdortorpadmpoBasm mepBeiM. M xoTs pomurenu
CHUHXPOHHU3UPOBAJIU BCIBILKH, (oTorpadupoBaHNe HE BOCIIPUHUMAETCS] CHHXPOHHBIM B CUCTEME OTCYETa, KOTOpast
JIBIDKETCSI OTHOCUTENBHO X camMux. OTell Ternmeps KOpUT cels, 9TO He MpUAyMall HHaue — TaK, YTOObI BCIIBIIIKH
MPOU3OILINM OJHOBPEMEHHO HE JJISI HUX C MaMOM, a JUIsl IeTeu.

Hy xoporro, Bce IOHSATHO, CKa)KeTe BbI, HO KOMY TYT MBI TOJIOBY MOpoYnM? B 3alaHHBIX yCJIOBUSX WMEHHO
JIETH TIEPEMENIAIOTCs, a POAMUTENM HAaXOAATCS Ha HEMOABMXKHOHM ruiardopme. Tak MOKET Ka3aTbCs, MOTOMY YTO

219 Albert Einstein, Relativity , trans. Robert Lawson (New York: Crown Publishers, 1961).
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3eMJIs TIpeICTaBIISICTCS HaM HETOABIKHON, HO 3TO, caMo co0oif, He Tak. [IpeacraBpTe HaOmOmaTeNsI B KOCMOCE:
3emitst Ui Hero Bpamaercs: BOKpYr COJHIIa ¥ BOKPYT CBOEH OCH, M MO3TOMY JOMYIICHHUS, YTO JINOO 1moe3, JInho
wiaropmMa Tak WIA MHAYE MOXKHO CUUTATh KITOKOSIIIUMHCS», UMCIOT OYEBUIHBIC OTpaHWYeHus. Mmu BOT 4TO:
OTOPOCHM BCSKHE JEKOpallUd M TPEACTaBUM JETed W POJWUTEICH B MyCTOM MPOCTpaHCTBE. Temepb y Hac
JIEHCTBUTENLHO HET BHEITHETO OPUEHTHUPA /IS ONPEENICHNUs, KTO K€ ABMKETCSI. DPPEKT COBEPIIEHHO TOT kKe — U
OH MOJTMHHBINA: TO, YTO POAUTETH BOCTIPUHUMAIOT KaK OJJHOBPEMEHHOE, TAKOBBIM HE BUAMTCS JCTSIM, U HA00O0POT.

ITorexa B MeTpo

C 0oTMEHOH OHOBPEMEHHOCTH BO3HHMKAET OTHOCHTEIBHOCTH BPEMEHH W MPOCTpaHCTBA. UTOOBI yOenuThes B
3TOM, JIOCTATOYHO JIUIIb 3aMETUTh, YTO JUI U3MEPEHHs! JJTUHBI Yero yroJHO HaM He0OXOJMMO CHadaiaa OTMETUTh
KOHIIEBBIE TOYKH M3MEPSAEMOro OOBEKTa, a 3aTeM IPHIOXKHUTh K HEMy MepHylo JuHeWKy. Ecimm oObekT mo
OTHOIICHHIO K HaM IMOKOWTCS, 3Ta 3a7ada TPUBHAIbHA. A €Ci OOBEKT ABHKETCA, MOTPEOyeTCs MPOMEKYTOUHBIN
mrar. Mel Morau Obl, HanpuMep, OTMEPUTH JIB€ KOHIEBbIE TOUKHM HA HEMOJBMKHOM OOBEKTE — Ha MOKOSAILIEMCS
nucte Oymard, CKaxeM, Moka OObEKT MepeMeNaeTcs BAOIb ITOTO JHCTA. 3aTeM, KaK U B TIEPBOM CIIydae, MOKHO
MPUIIOKHUTD JTMHEHKY U MOMEPUTh PAcCTOSIHUE MEXKIY ABYMS HAlIMMHU OoTMeTKaMu. OJHAKO JenaTh 3TH OTMETKU
HaM TIPHUIETCS — OX YK 3TO THYCHOE ciioBeuko!— omHOBpeMmeHHO. Ecim ke Mbl ommbOeMcs W caenaeM OIHY
OTMETKY paHbllleé BTOPOM, KOHEI Hallero oObeKTa IMEepPEeMECTUTCS Ha HEKOTOPOE PACCTOSHUE M IOJyYeHHbIE
pa3mepsl He OynyT McTUHHBIMH. K coxaneHuro, Korja Mbl IPOM3BOJUM TO, YTO CYMTAEM OJHOBPEMEHHBIMU
3aMepaMi, YeJIOBEK, ABIKYIIMICS BMECTE€ C H3MEpSAEMbIM OOBEKTOM, TaKOBBIMH HMX CUUTaTh He craHeT. OH
OOBMHHMT HAaC B TOM, YTO MBI OTMETWJIM OIHMH KOHEIl IMPEXJEe IPYroro M TE€M CaMbIM IIOJYYHIH HEBEpPHBIA

OTtpenakTupoBan v onybnukosan Ha canTte : PRESSI ( HERSON )
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pe3ynbTar. JTO O3HAYaeT, YTO y OOBEKTOB HET JJIWH B aOCONIIOTHOM CMbICie cioBa. WX juiMHa 3aBUCHT OT
HaOroaTeNs. A 3TO yXKe COBCEM WHAs TeOMETPHSI.

Yacto roBOpSAT, YTO B TEOPHUH OTHOCHUTEIHLHOCTH ABMKYIIHECS OOBEKTHI BOCHPUHHMAIOTCS KaK CKaThle B
HaIpaBJICHUW WX JBUXKEHHS. JTO O3HAYaeT, YTO OOBEKT, M3MEPSICMBIN HAOIONATENIeM, CUUTAIOIIMM OOBEKT
JBIDKYITUMCS, OyJIeT BOCIIPUHSAT Kak 00Jee KOPOTKUH, HeXKENN B cliydae HaOJIroAaTensl, KOTOPBbIA CUNTAET 00BEKT
HETOJIBIDKHBIM. DWHINTEHH OOHApPYKUJ aHAJOTUYHBIC aHOMAJWM W B TOBCJACHWM BpeMEHU. JIBroKymmecs
OTHOCUTENILHO JIPYT JApyra HaOIto1aTeNld He JOTOBOPSTCS O JUIMHAX WIM UHTEPBAJIaX BPEMEHHU WM O TOM, CKOIILKO
BpeMeHH nponuio. [10100HO MpocTpaHCTBEHHBIM, U BpPEMEHHBIE TPOMEKYTKH HE HMEIOT a0COTIOTHOTO 3HAYCHHSI.

Bpewms1, koTopoe HabmogaTENbh OTMEPSIET MEXKAY ABYMS COOBITHSIME, HaXOJsICh HA OJJHOM MECTe, — 4TO B €r0
CHCTEME OTCYeTa €CTh (PUKCHUPOBAHHAS TOUYKA MPOCTPAHCTBA, — HA3BIBACTCS coOCmBeHHbIM eépemerem. JIobou
JPyToii HaOJII0IaTeN b, HAXOASIIUICS B IBMYKEHUH (C TIOCTOSIHHOW CKOPOCTBHIO) OTHOCHUTENIHLHO TIEPBOTO, BOCIIPUMET
BPEMEHHOW MHTEPBAJ MEXKIY ABYMS COOBITHAMU Kak Ooubimmii. [10CKOIBKY OTHOCHTENLHO ce0sl CaMHX MBI BCET/Ia
HaxoJHUMCS B MTOKOE, BpeMsl Halllel KU3HH, U3MEPSEMOe IPYTUMH, BCET/Ia JIOJbIIIe, HEKEIN €ro BOCIPUHUMAEM Mbl
camu (akTop 0OIIEro yCKOPEHHs KU3HH B pacueT MPHHUMATh HE Oyaem). JIpyruM KasKeTcs, YTO HAIK Yachl
oTcTatoT. Ho MBI, yBBI, YMpeM IO CHUTHaly BHYTPEHHEro TaiiMepa, KOTOPBIM IBIIKETCS BMeECT€ C Hamu. B
CHENMAIEHON TEOPHUU OTHOCHUTEILHOCTH TpaBa Ha COCEACKON Ty alKe U 6npsmsb  3EICHEE.

UTto 3TO 03HAYACT MPUMEHHUTEILHO K 3aKOHAM JABWKCHUS? B criennanbHOW TEOPUU OTHOCHUTEITLHOCTH 00BEKTHI
BCE €llle TOAUYHUHSIOTCS MepBOMY 3aKOHY HbIOTOHA: OHM ABMXKYTCS IO HMPSIMOM, €CIIM Ha HUX HE AEHCTBYET BHEITHSISA
cuia. HaGnroarenn MOTyT He COTTIaIaThCsl B TOM, KAKOW JUTHHBI TOT WJIM MHOW CErMEHT TOW CaMOU MPSIMOM, — HO
HE B TOM, YTO OHA, B MpHHIHIE, TpsMas. OJHAKO ATO MOKAa W HE «PENSITUBUCTCKAs (HDOPMYIHPOBKa» MEPBOTO
3aKOHA: B TEOPHHM OTHOCHUTEIBHOCTH JUIS Ppa3HBIX HaOomaTeNiell MpPOCTPaHCTBO M BPEMs I0-Pa3sHOMY
B3aMMOJICHCTBYIOT APYr ¢ Apyrom. s Toro, 4ToObl W MPOCTPAHCTBO, M BPEMSI OKa3allMCh OXBA4CHBI OJHOMN
TEOpUeEH, MOHATUS TEOMETPUU HEOOXOAMMO BUIOU3MEHHTb.

BmecTto Touek B mMpOCTpaHCTBE W BpPEMEH COOBITHMI HaMm MpHUAETCS (OpMaIU30BATh TMOHATHE COObIMUSL,
WHBIMU CIIOBAMHU — BBECTH TOYKH B UYETBIPEX HM3MEPEHUSIX MPOCTPAHCTBA-BpEMEHU. MBI Tenepb FOBOPUM HE O
TPAEKTOPHUSIX B MPOCTPAHCTBE, & O MUPOBbIX JUHUAX B MPOCTPAHCTBE U BpeMeHU. OTHBIHE Y HAC HE PACCTOSHUS, a
KOMOHMHAI[HSI BPEMEHHOTO MHTEpBaJa U MPOCTPAHCTBEHHBIX PACCTOSHHUN MEXITY COOBITHAMHU. A BMECTO MPSIMBIX —
reoIe3NYECKUe JTUHUH, OnpeessieMbie (M0 TEXHHYECKUM IPUYHUHAM) KaK KpaTdauiiie Wik JUTMHHEHIIINE MUPOBbIE

muHny, coeauusontne aBa cobbitua220, Bor BaM THMHYHBIA IpUMEp COOBITHS: aBTOP STOH KHUIM CHIUT B
OIpENIeIEHHON TOYKE MPOCTPAHCTBA, T. €. 32 CBOMM CTOJIOM, B ONpE/AENeHHOe BpeMs. TunudHas MUpOBas JUHUA:
nUcaTeilb TOPYUT 32 CBOMM CTOJIOM 110 MHOTY YacOB MOJAPSIA. JTa KOHKPETHAs MUPOBAst TIUHUSA UMEET NEPEMEHHYIO
BPEMEHHYIO KOOPIMHATY M TOCTOSHHYIO TPOCTPAHCTBEHHYIO. Takoe MOJIOKEHHWE el Ui MHPOBBIX JIMHUI
noryctuMo. «Tpaekropus» B TPOCTPAHCTBE y HAIIET0 MUCATeNsl — CKy4Has (PUKCHpOBaHHAas TOYKa, 3aTO B
IPOCTPAHCTBE-BPEMEHH MHUPOBYIO JIMHUIO OH BCE-TaKH MPOYEPUMBACT, B TOYHOCTU TaK XKe, KaK MOJHUMAIOIIUNCS
TuQT, y KOTOPOTO KOOPAMHATHI BOCTOK-3aMajl HE MEHSAIOTCA, a BOT KOOpAMHATA BHICOTHI — IepeMeHHa. PaccrosHue
MEXIY ABYMS TOUKaMH B IPOCTPAHCTBE-BPEMEHHU HA 3TOW MUPOBOU JIMHUM OTINYAETCS OT HYJIS, XOTS PacCTOsIHUE,
MPOWIEHHOE B IPOCTPAHCTBE, PABHO HYIIIO, & BCE IOTOMY, YTO 3T TOYKU Pa3HECEHBI BO BPEMEHH.

YroObl pa3o0paThcst B TOM, KakK NEPEBECTH NMEPBbIN 3aKk0OH HbI0TOHA Ha PESITUBUCTCKUI SI3BIK, IPEAION0KNM,
YTO HEKOTOPOMY OOBEKTY IPEJCTOUT MEPEMECTHTHCS OT AJieKces W3 TOYKH BPEMEHH H)/ib TI0 €ro JacaMm K
Hukonato ¢ Toukoil BpeMeHU 00na cekyHOa TO €ro yacaMm — Takoe ¢ 0ObeKTaMH MPOUCXOAUT JAOBOJIBHO YaCTO.
KakoBa Oyner TpaekTopus 3TOro OOBEKTa, €CIM Ha HEro HE BO3ACHCTBYIOT BHeImHHE CHiabl? Ha s3bike
OTHOCHTEIIFHOCTH JIBa PacCMaTPHBAEMbIX COOBITHUS HMMEIOT KOOpPAMHATHI (IMPOCTPAHCTBO = MECTOIOJIOKECHUE
Arekcest, BpeMsi = HyJb) U (IPOCTPAHCTBO = MecTomojoxeHne Hukonas, Bpemss = emununa). Jlomyctum,
MaJIbYHIIKU TOKOSITCS OTHOCUTENBHO APYT JPpyra M 4achl y HUX CHHXPOHHU3MPOBAHBI; TOI/1a OOBEKT JABUHETCS I10
OPSIMOM ¢ HEKOTOPOM MOCTOSIHHOM CKOPOCTBIO, HEOOXOIUMOMN Ul TOro, 4ToOBl yCHETh Jo0paThes OT AJekces K
Hukonato 3a ogHy cekyHIy MO X yacaMm. TakoBa MHUpPOBasi JIMHUS CBOOOJHOTO OOBEKTa B CIEIHAIBHON TEOpHUU
OTHOCUTENEHOCTH.

Kakoii 3akon ynpamisier 3Toil MuUpoBo# nTuHHENH? PaccMOoTpuM, 9TO IpoM30iAET HHaYe — eciii Obl OOBEKT HE
JBUTAJICA 110 MPSAMOH, a 3aJ0KUJI ObI KPIOK. 3a TO K€ BpeMs eMy MPHILIOCH Obl IPEOJI0JIETh OOIblIee PACCTOSHHUE,
a 3Ha4MT, 4TOOBI 10OpaThCs O e BoBpems (MecTomnonoxxeHne Hukonas BO BpeMEHHM = OJIHA CEKyHJa), — U
nBurathes mrycrpee. Ho, kKak Mbl yxe yOenmiuch, ecid OOBEKT JIBUTAaeTCsl OTHOCHTENBHO JIPYroro, €ro Bpems
U3MEHSIETCSl MEeIUIEHHEE, T. €. 00BEKT MPUOYIET K IeTH MEHEe YeM 3a OJHY CEKYH/Iy 110 CBOUM YacaM.

JIBmxkeHne oObekTa B MPOCTPAHCTBE IO MPSAMOW M C MOCTOSTHHOM CKOPOCTBbIO 00pa3yeT MHPOBYIO JIMHUIO,
BIOJIb KOTOPOW Yachl ATOTO OOBEKTa MOKAXKYT MAKCUMYM BO3MOKHOTO BPEMEHH, MPOUICIIIETO MEKIY ABYMS
coObiTusiMu. CrieoBaTeNbHO, NMepBbIi 3akoH HbloTOHA MOXKHO CPOpMYIUpOBaTH B TEPMHUHAX HOBOW I€OMETpUHU
TaK:

220 B reopui OTHOCHTETBHOCTH BPEMS CUHTAETCS M3MEPEHHEM, OHAKO B INIOCKOM HIIH GIIH3KOM K IUIOCKOMY POCTPAHCTBE-BPEMEHH Pa3HECEHHOCTD, T. €. PeIATHBHCTCKAs BEPCHS
PACCTOSHYS, ONPEJENAETCS B TEPMUHAX BPEMEHHOW PAa3HMIbI MUHYC MPOCTPAHCTBEHHAS PAa3HULA. DTO O3HAYAET, K NPUMEPY, YTO KPATUANIIMN I1yTh MEXIY ABYMS COOBITUSIMHU C
HyJIEBOM BpeMEHHO pasHUIIe eCTh MyTh (JIMHUS B IPOCTPAHCTBE) ¢ HAMOOIbIIEH (T. €. HAMMEHee OTPUIIATENBHOM) Pa3HECEHHOCTHIO.
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Ecnu na obvexm ne oeticmeyem @newinsis Cuid, OH 6ce20a nepemewaemcs 60016 MUpoeol JUHUU
om 00HO20 cODbIMUsL K OPY2OMY MAK, 4Mo 6pems, npouieouiee no uacam 3mo2o obwvexkma (m. e.
cobcmeenHoe 8pemst) MAKCUMATLHO.

DUHIITEHH 3HaJ, YTO €ro TEOPHsI CTAHET IMYIICUYHBIM SIIPOM, 3aIyIICHHBIM B 3AMOK COBpeMEHHOMN (u3uku. OH
NpeKyIoHscs mnepel HplOTOHOM, HO 3TO HE MOMEWIAN0 €My YHMYTOXHMTb OAHY M3 KIIOUEBBIX YCTaHOBOK
HBIOTOHOBCKOW TEOPHH: CYIIECTBOBaHHME a0COIIOTHOTO MPOCTPAaHCTBA W BpeMmeHH. K Tomy ke, DWHIITEHH
OTIIPaBUJI B HEOBITHE BYXCOTJIETHEN MABHOCTH KpaeyrojbHbIA KaMeHb (hpuzndeckoi Teopuu — 3¢up. U xors ero
CrielMalibHasl TEOPUsI OTHOCHTEIILHOCTH OJiepiKaia MHOTO ooe (00bsicHeHHE OOJBIIETO MEPUoa CyIIECTBOBAHHS
y OBICTPBIX paJMOAKTHBHBIX YaCTHIl, PABEHCTBO W B3aWMOIPEBpAIICHHE JHEPIUU W MaTepuu), DHHIITEHHY
XBaTHJIO yMa JIOTQ/IaThCS: JIIOJH, KOTOPhIE MOCBSTHIIM CBOW >KH3HU TIECTOBAHUIO M YCOBEPUICHCTBOBAHUIO TOTO
CaMOoro 3aMKa, BPsJ JIU YTOCTST LIHAIICOM U IPUATEIbCKH MOXJIONAIOT [0 CIIMHE TOT0, KTO 3TOT 3aMOK YHUYTOKHIL.
OWHIITENH U3rOTOBUIICS K BOMHE.

[Mpouum mecsipl, a BOWHBI HE CIy4HJIOCh. BhIxomui BeIMycK 3a BbimyckoMm «Annalen der Physik», a Ha
OomOapaupoBKy DWHINTEHHA MUPY (U3MKHU CIOBHO ObI Hedero ObLIO OTBETHTHh. HakoHen DUHINTEHH MOTYYHII
nmicbMO OT Makca [lmaHka, B KOTOPOM TOT MONPOCHII Pa3bsSCHEHUM IO HECKOIBKAM Bompocam. lIponuio eme
HecKoJIbKo MecsineB. U uro, BcE? [lymry BkiIaabIBaciib B HOBYIO PEBOJTIONMOHHYIO TEOPHUIO MUPO3/IaHUS, a B OTBET
MOJTyYaelIb JIMIIb TIapy BOTPOCOB OT KaKOro-To napHs u3 bepnuna?

1 anpens 1906 roga DitHIITEHA TOBBICUIIM B TATEHTHOM OIOPO — OH CTaJl TEXHUYECKUM IKCIIEPTOM BTOPOTO
kimacca. [lo moHATHSM OIOpPO — dYecTh, HO, MPAMO CcKaxkeM, He HoOemeBckas mnpemwuisl. DWHINTCHH Haval
3a{yMBIBAaThCS, HE 3acllaHell JIU OH C IUIaHeThl HeynauHMKOB, BbIpaXkasch cioBaMu Anekces. My, Bblpaxasch

CJIOBAMH CaMOTro DHHIITEIHA, «[OCTOMOYTEHHAs FOCYaPCTBEHHAs YePHITbHULA-YPhLIbHUK»22L, Yac oT yacy ne
Jerde: B CBOM JBAIATh CeMb DWHINTEWH oOlacajcs, YTO JHU €ro CO3HWIaHHs COYTeHBI. BeposTHO, OH Mor Obl
3aJlyMbIBaThCsl, HE MPHUIETCS JIU €My YMepeTh B 0e3BeCTHOCTH, Kak boiisu u JlobaueBckomy, — HO, Kak U MOYTH Bce
OCTaJIbHBIE, OH O HUX M CIIBIXOM HE CJIBIXUBAJI.

Opnnako DHHIITEHHY HEBIOMEK ObLIO, YTO MUCHMO, MOTydYeHHOoe UM 0T Makca [lnaHka, ObLI0 JIMIIb BEPIIUHON
aiicoepra. 3umHuM cemectpom 1905-1906 roma Ha komutokBuyme mo ¢usuke B bepnmne [lmank npenctaBui
Teoputo DiHmTeliHa. A nerom 1906 roma oH oTmpaBmI OJHOTO CBoero cryaeHTa — Makca ¢on Jlays — HaBecTUTh
OliHIITeliHa B ero marteHTHoM Oropo. HakoHen-to DHHINTEHHY BblNajla BO3MOMKHOCTh IOOOIIATBCS C MHUPOM
peabHBIX (PU3HUKOB.

OWHINTEHH, BOWAS KOMHAry, rae naoxuupaics ero ¢on Jlays, Tak 3acMmymiaics, 4YTO HE CyMel
npecTaBuThca222, Mon Jlays TIIHYTT Ha HETO, HO HEe 06PATHII 0CO6Or0 BHUMAHHS, TOCKONBKY HE MOT BOOGPA3HTh,
YTO HACTOJIbKO HEMPUMETHBIN YEIIOBEK MOXKET OBITh aBTOPOM TEOPHH OTHOCHUTEIHHOCTH. DUHINTENHH Bhimen. YyTh
MOT0J151, TIPaBa, BEPHYJICS, HO BCE PaBHO HUKAK HE MOT COOPAThCs C IyXOM M 3aroBOPHUTH ¢ rocteM. Hakonern hoH
Jlay» npencraBusica cam. [lo mytu k gomy DitHIITeHH npeanoxun emy curapy. ®on Jlays obnroxan ee. [lemeBas
JpsHb. 3a pasroBopamu nocnasel [lnanka BTuxaps BeIOpocui nmojaHoueHue B peky Ape. Hu Bugom, Hu 3anmaxom
yBuzneHHoro (o Jlays He BHeuaTsiwicsA, a BOT YCHBIIIAHHOE TOJEWCTBOBAIO Ha Hero cuibHO. U don Jlayo,
Kotoporo B Oyaymem oxwugana HoGeneBckas npemus (1914 roma, 3a OTKpbITHE AUGPAKIHHA PEHTTEHOBCKUX
aydeit), © Makc Ilmank, HoGeneBckuii maypear 1918 roma, cTamu KIrOYEBBIMH CTOPOHHUKAMHU DUHINTEHHA U
TEOpUH OTHOCUTENbHOCTU. ['onbl cmycTsi, pekoMeHays JiHiTeitHa Ha Mmecto B Ilpare, IlmaHk cpaBHUT ero ¢
Konepnaukom.

[Monnepxka IlnmankoM Teopun OTHOCUTENBHOCTH — UPOHMS CYIbOBI: OH C OOJBLIMM TPYAOM MPHUHSII PAaHHUE
pabotel DifHmTeitHa M0 HoTodPdPeKkTy — HOBYIO MHTEpHpETANnio ero ke, [lmaHka, kBaHTOBOH Teopuu. Ho BOT
HOJY K ThI. B YaCTU TE€OPHM OTHOCHTENbHOCTU [IMaHK OKa3ascsi 4eIOBEKOM IIMPOKUX M TMOKHX B3IJISJIOB — OH
HEMEJUICHHO BOCIPHHSI ee Kak BepHyl. B 1906 romy I[lmaHk cram mepBBIM YEIOBEKOM TMOCie DWHINTEHHA,
ONMyOJMKOBABIIMM CTaTbi0 MO TEOPUM OTHOCUTENBHOCTH. B TOH cTaThe OH MEPBBIM K€ M NPUMEHUI
OTHOCHTEIILHOCTh K KBaHTOBOM Teopuu. A B 1907 rogy oH — Takke MEpBBIM — PYKOBOIMII JUCCEPTAIIUEH HA TEMY
TEOPUU OTHOCUTENIBbHOCTH.

beiBmnii mpenogaBarens DiHmTeitHa 10 [lomutexuukymy ['epman MUHKOBCKHI, HaXOJAMBIIUHCS TOTJa B
['érrunrene, okasancs eme OJAHUM MOOOPHMKOM TEOPHHM OTHOCHUTEIBHOCTH — W3 T€X HEMHOTUX, KTO BHEC B HeEe
BOXHBIM BKJIAJ €II€ Ha 3ape €€ CYIIECTBOBAHMA. OH YCTPOMJ KOJUIOKBHUYM, Ha KOTOPOM BBEJI B TEOPHUIO
OTHOCHUTEIIFHOCTH T€OMETPHIO W TOHATHE O BPEMEHH Kak o ueTBepTod koopamnHare. B mexmum 1908 ronma
MunkoBckuii ckazan: «Takum o0pa3oM MpPOCTPaHCTBO caMmo MO cede U BpeMs caMo o cebe oOpedeHbl OTOMTH B

221 Brian, crp. 69.

222 Brian, crp. 69-70.
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MUp TEHEH, U JIUIIb CO03 ATHX JABYX COXPAaHUT HE3aBUCUMOE CYHIGCTBOBaHI/Ie»ZZ‘?’.
Hem3upast Ha moanepkKy MacTHUTHIX (PU3UKOB — TPEUMYIICCTBEHHO B ['epMaHMM, — MIMPOKOTO TPU3HAHUS
CIenuanbHON TEOPUH OTHOCUTENHLHOCTH MPUIILIOCh Aoxkunathes. B urone 1907 roga [1nank Hanucan DUHIITEHHY,

YTO M3 CTOPOHHUKOB OTHOCHUTENBHOCTH «COOMpPAETCS CKpOMHAas tomma»224, A ot MHOrmx 0I00peHust Tak U He
nmocTynwio. MalKenbCOoH, KaKk MBI YK€ TOBOPHJIM, Blenwics B 3¢up. JIopeHI, XOTh U — BIIOJHE B3aHMMHO —
WCIIBITBIBA YBOXKCHUE K DWHINTEIHHY, TOXE HE OBLI TOTOB paccTaThCs ¢ d(QUPHOU KoHIenueii225, A IIyanxape,
TaK U He TIOCTUIIINIT TEOPHH OTHOCHTELHOCTH, IPOTUBMIICS eif BIUIOTh 10 cBOeil cMepTu B 1912 romy226,

Ho moxa ¢usndeckoe cooOmiecTBo He criela pa3ayMbIBANIO HaJ UASSIMU DWHINTEHHA, OH YK€ MPUHSJICS 3a
paboTy HaJ CIIeAYIONIEH, ele Ooiee BEIMKON peBononreid. 1 ata peBoNIoIUsS BHOBD CJIeIacT TEOMETPHIO IIEHTPOM
(U3KKHN — TON TOYKOM, OT KOTOPOM OHA OTKJIOHWJIACH MOCJE TOTO, Kak HBI0TOH BBEN ypaBHEHUS] MAaTEMAaTHUYECKOTO
a"anu3a. [Io cpaBHEHUIO C ATOU NEpBas PEBOJIIOLIHS OKAYKETCS IBETOUYKAMMU.

T'naBa 26. DHHINTEHHOBO 0J10K0

Kak morom pacckaseiBan cam DiiHmTeiH, B HOosiOpe 1907 roma, oH «cuaen B Kpecie B MAaTEHTHOM OOpo B

BepHe 1 BAPYT BO3HHKIIA MBICIIb: “€CIIH YEIOBEK CBOOOIHO a1aeT, OH He 4yBCTBYET COOCTBEHHOT0 Beca »227

He 3a 3tu coobpaxenus niuatuiau DUHIITENHHY Ha ciyx6e. Ero tTam nepxanu uis Toro, 4To0bl OH OTKa3bIBaJl
n300peTaTensM BEUHBIX JBHUTaTeleld, OICHWBAJ HWACH IO YCOBEPIICHCTBOBAHMIO MBIIIEIOBOK M pa3zobiavan
yCTpOWCTBa JJIsl MpEBpalleHusi KU3AKOB B aimas3bl. PaboTa BpemMeHamH pasBieKkalia M HHUKOIJA HE TAroTHIIA
ype3MepHo. Tem He MeHee paboumii JeHb ObUT BOCBMHUYACOBOH, a pabodasi Hemenst — miecTuaHeBHas. [lo3zmgHee
BBISICHUJIOCH, YTO OH YaCTEHBKO MPUTACKHBAJ Ha pabOTy CBOM 3aMETKM M YKPAJKOW BO3MJICS C HUMH IPSIMO B
KOHTOpE, MOCIHEIIHO Mpsva B CTOJ, €CJIHA MOSIBIISIIOCh HAYAIIBCTBO. ['epp DUHINTEHH — TaKko# ke poXJisi, Kak U BCe
Mbl. JlupekTop OrOpo OBIT HACTONBKO HEOCBeAOMICH, uTo, koraa B 1909 romy DWHINTEHH HAKOHEI[ PEIIni
YBOJMTBCSA U 3aHATHCS YHUBEPCUTETCKUM IPENOAaBAHUEM, pacCMEsUICsd M peIlin, 4To DWHINTEHH LIyTHT. YiKe
OBUTO OOBSICHEHO OPOYHOBCKOE ABIDKEHHE, TPUIyMaH ()OTOH M CO3/1aHa CHENUATbHAS TEOPHUS OTHOCUTEIBHOCTH, U
BCE 3TO — MPSIMO Y AUPEKTOPA IO HOCOM.

«Ecmm 4genoBek cBOOOAHO MagaeT, OH HE YyBCTBYET COOCTBEHHOro Beca». [lo3znHee DWHINTEWH Ha3BaJl 3TO

«CUACTIMBEHIIEH MBICIBIO» ero xku3Hn228. Bput i DUHIITEHH MeYaTbHbIM OIMHOKHAM 4ejoBekoM? Booobie-to
€ro JIMYHAas KU3Hb — He TOJUTMBY/ICKas cka3ka. OH >KEHUIICS, pa3Bescs, >KEHUICS MOBTOPHO U BCE BPEMST OTHOCHIICS
K OpauyHOl >XM3HM oTpumareipbHo. OT CBOEro MEpBEHIIA OH OTKA3aJlics — OTJal Ha yCchlHOBIeHHe. Ero mutammumii
pebeHoK oKazaics MU30(PEHUKOM U YMEp B MCHUXUATpUUYECKo OonbHUIE. HalmcThl TOHATUCH 32 HUM 10 BCEMY
KOHTUHEHTY, a Ha BTOPOM POJWHE €My TaKk W HE YyJIaloch IMOYYBCTBOBAaTh ceOs Kak jgoma. OJHAKO MBICIb,
JIOCTaBHBINAs DUWHIITEHHY CTOJLKO PajioOCTH, B JIOOOW JKM3HM OKasajach Obl 3HAYMMOM, UMEH OHa OJMHAKOBOE
3HAYEeHHE JJI BCEX.

OWHINTEHH TOBOPWII, YTO 3TO OCO3HAHHE KIIOPA3HMIIO» €r0; OHO CTAll0 OTKPOBEHHEM, MPHUBEAIIAM YYEHOTO K
€ro BeJMuaiimemMy JocTxkeHuto. [lamaronmii genoBexk DUHINTEHHA CTal YHHIITEHHOBBIM SOJIOKOM, CEMEHEM, €ro
POCTKM — HOBasl TEOpHUS TATOTEHUS, HOBOE TNPEJCTABICHNE O KOCMOJIOTHH, HOBBIH TOJXOJ K (DU3HUYECKON Teopuun
BOOOMIIE. DHHIITEWH UcKal HeuTo moaoOHoe ¢ 1905 roma — HOBBIM MPHHIWI, MOTYIIWE CTaTh IyTEBOJHBIM B
MOUCKAX Jy4IIed Teopurn OTHOCUTENbHOCTH. OH MOHUMAJ, YTO UCXOAHAsl Teopus HemoiHa. J(axe ¢ yueToM Bcex
CJe/ICTBUN CyOBEKTUBHOCTH TPOCTPAHCTBA M BPEMEHH, €r0 CIIelMalbHAs TEOpUsS BCE PABHO OCTaBajach JIMIIh
HOBOM KuHeTHKON. OHa OMUCHIBaia, KaK Tella pearupyloT Ha BO3JEHCTBHUE OINPEICICHHBIX CHJ, HO OHAa UX HE
ompezensna. SlcHoe neno, crnenuaibHas TEOpHus OTHOCUTENHLHOCTH 3aJyMbIBalach TakK, 4YTOOBI HJEaBHO
CTHIKOBaThCS C Teopwer MakcBemia, MO3TOMY 3arBO3/IKa COCTOsJIa HE B JJIGKTPOMArHUTHBIX cuiax. Cuiiel
TPaBUTAIIMH K€ — COBCEM JIPYToe JIeIO.

EnunctBennoit va 1905 roj Teopuieli TATOTEHMS OCTaBalach HhIOTOHOBA. HBIOTOH OBLT HE ypak: OH Jajl TAKOE
OTHCAaHWe TPABUTAIMOHHBIM CHJIaM, YTOOBI OHO YBS3BIBAIOCH C €r0 JXK€ KHHETUKOW, T.€. Cero 3akoHamHu
nBrokeHns. [locKoNbKy crenmumanbHas TEOpHUs OTHOCHUTEIBHOCTH 3aMEHWIa HBIOTOHOBCKHE 3aKOHBI HOBOU
KUHETUKOH, HEYAMBUTEIbHO, 4YTO OWHINTEHH Ccyed TPaBUTAIMOHHYIO Teopuio HBIOTOHA HEmoAXosIe.
BcnomanM GhopMymMpoBKY 3aKOHa BCEMHPHOTO TSATOTCHHS:

223 [Tut. no: Pais, crp. 152. K coxaneHuo, qepe3 HeCKOIbKO MecsiieB MHHKOBCKHIT CKOPOTOCTHXHO CKOHYANICS OT aIleH/UIHTA.
224 pais, crp. 151.

225 pais, crp. 166-167.

226 pajs, crp. 167-171.

227 pais, crp. 179.

228 payis, crp. 178.
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Cuna msazcomenusi mexcoy O08YMs MAMEPUATbHOIMU MOYKAMU 6 000U MOMEHM 6peMeHU
NPONOPYUOHATLHA UX MACCAM U 0OPAMHO NPONOPYUOHATbHA KEAOPAMY DACCMOAHUSL MeNCOY HUMU 8
OAHHBIL MOMEHM 8DEMeHU.

Bot u BCcsa Hemomra. OTOT 3aKOH MOXKHO NEPEBECTU Ha SA3BIK MAaTCMATUKH W IIPOU3BOAUTL KOJIHNYCCTBCHHBIC
pacCUCThI. MosxHO INPUMCHUTL MCTOJbl MaTaHaJIu3a H nepeﬁTH OT MATCPUAJIbHBIX «TOYCK» K IPOTAKCHHBIM
o0bexTaM. A MOKHO BOTKHYTH €r0 B 3aKOHbI JABMKCHHA U NOJYUUTH YpaBHCHUs, OIIUCBLIBAIOIUC, KaK O0OBEKTHI
BpoAac HeOECHBIX Tel ABWIXXYTCA MOA BJIIMAHUCM APYT Apyra. I/IJ'II/I, OOUJBHO TOMOTEB U MMpOsABUB I'CHUAJIBHOCTD,
MOXHO HpI/I6J'II/I?>I/ITeJ'II>HO pPE€UIIUTb 3TH YpPaBHCHUA U NPEACKA3bIBATH Op6I/ITBI BHOBb OTKPBITBIX aCTCPOUIOB — I3TO

cJeNajo 3HaMEHHUTHIM ['aycca: OH mpenckasain opouTy L[epep1,1229. HccnenoBanue ciencTBUiAd TPaBUTALHOHHOIO
3akoHa HbIOTOHa OKa3anoch Kyjaa CIOXHEE ero UCXOIHOU (POpMyTUpPOBKH, U (PU3UKHU C JIETKOCTHIO HAILIU cebe
paboTy Ha THICSYHU YEJIOBEKOYACOB.

OTOT 3aKOH OBUT HEMWJI CaMOMYy OTKpbIBaTento: HBIOTOH Haxoqusl MIHOBEHHYIO Iepegady CHIIOBOI'O
BO3JICHCTBUSI TIOJIO3PUTENHHON. B Teopun OTHOCHUTENBHOCTH MOAO3PEHHE MEpPepociio B OOBHHEHHE. HUYTO HE
MOXET TepeaBaThecsi ObicTpee ckopocTu cBera. Ho u aTo emie He Bce. 3amymaeMcsi Haj 00OpOTOM «B JaHHBIN
MOMEHT». B Teopu# OTHOCHUTENFHOCTH, KaK Mbl YCIIENI 3aMETUTh, 3TO CyObeKTUBHAs KaTeropus. Eciu aBe Maccol
HAXOMATCS B JBMKEHUH JIPYT OTHOCHTEIBHO JIPYTa, COOBITHS, KQXKYIIUECs OJHON U3 3THX MacC OJHOBPEMEHHBIMH,
JIpyroil mMaccoil OyayT BOCHPHUHATHI Kak Mpowusolienmue B pazHoe Bpems. Hy u k Tomy ke, Kak oOHapyKuil
JlopeH1, oHU He TOTOBOPSITCS HU O MOKa3aTessiX Macc, HU O 3HAUEHUSIX PACCTOSHUM.

OWHIUTENH 3HaJj, 4TO O COBEPLIEHCTBA €r0 TEOPUU HE XBAaTaeT ONMCAHMS I'PaBUTALMH, HE IPOTUBOPEYALLErO
clieMaibHON Teopuu oTHocuTenbHOCTH. Ho DifHIITEeHY He JaBaso Mokos eile Koe-uto. B crenuanbHoil Teopun
OH aKTMBHO HacTauWBaj Ha MPUHLMUIE, YTO HaOMoAaTenb 003aH UMETh BO3MOXHOCTh CUMTATh CEOsl MOKOSILUMCS,
HE MEHSS TIPU 3TOM TEOpUH (PU3MKH — B YACTHOCTH, MPHUHIIUITA, YTO CKOPOCTh CBETA €CTh MOCTOSHHAS BEIWYHHA.
OT0 yTBEpXkKAeHUE 0053aHO MPUMEHATHCS K J1r000My Habmoaarento. Ho B cnenuanbHOM T€OpUH OTHOCUTEIBHOCTH
OHO NMPUMEHUMO JIMIIH K HAOI0aTEeNI0, HAXOISAIEMYyCsl B PABHOMEPHOM JIBUKCHHUH.

«YTo 3TO 3a NPUBUIETHUPOBAHHOE COCTOSIHME TAaKO€ — PABHOMEPHOE IBM)KEHUE?» — MOXKET OpIO3IIIUBO
CIIPOCUTH CKENTHUK WM JOTuK. OTpeneTUpOBaHHBIM OTBET TAKOB: COCTOSTHUE ABMIKEHMS IO MPSMOI C MOCTOSTHHOM
CKOpPOCTBIO. JleWCTBUTENbHO, M3 TONIBI HaOmrogaTenel, ABMKYLIUMXCS MO MPSIMOM C MOCTOSHHOM CKOPOCTBIO
omHocumenvHo Opye Opyaa, TIOIy4aeTcs CIaBHBIM «KIy0 cCTapblX Jpy3eil», M €ro wieHbl MOTI'YT BTHXaps
JIOTOBOPUTHCSI O PaBEHCTBE M Mepe Bo BceM. Ho ynmacTcst iu uM oTOMTBCS OT 4yKaka, €CJH TOT 3asBUT, YTO UX
JIBI>KEHHE PAaBHOMEPHO Jiii4b  TI0 OTHOLIEHUIO APYT K IPYTy U TOIBKO MOTOMY, HA CAMOM JENE, YTO OHU MEHSIOT
HaTpaBJICHUE U CKOPOCTh JBIKEHHS B YHUCOH?

Boob6pa3um crannoH, OMTKOM HAOWTHIM (aHaTaMH, NMPUKUIEBIIMMHM K CBOMM CHJIEHBSIM B yrape M asapre
urpel. BoT OH, CMMBOJI paBHOMEPHOTO JBW)KCHHS: COCTOSHHE IUBAHHOIO OBOIIA (PaBHOMEPHOE JBHUIKECHHE C
HyIIeBO#l ckopocThto). Temeph mpencTaBUM APYroro AMBAHHOIO OBOIIA — ACTPOHABTKY, B Yachl Jocyra Ha
KOCMHYECKOM CTaHIIMH HE OTJIUMNAIOLIYIO OT Kpeciia nepel] TeIeBU3NOHHBIM MOHUTOPOM. C ee TOUKH 3peHUs LIeIbIN
CTaJMOH (haHATOB BpallaeTcsi ¢ OCIIEHONM CKOPOCThIO BOKPYT 3€MHOM OCH, M 3TO JBHXKEHHE C TPYJOM MOXKHO
MMCHOBATh MPSMOJIHHEHHBIM. Kakoil cyibs MOKET 00’KajoBaTh €€ 3asiBJICHHE O TOM, YTO ATO OHA TIOKOUTCH, a
onu — Bpauatorcs? WMnu, ecnu yx Ha TO MOLUIO, 3asBJIEHUE KAKOrO-HUOYIb TPeThero HalroAaTesNs, 0 YbeMy
MHEHHIO U aCTPOHABTKA, ¥ CTAJAMOH HECYTCS KyAa-TO KaK Ha TOXKape, APYKHO BIIISS Ty/a U croa?

OxkasbiBaeTcsi, ecTb croco0 pazobparbes, 4To K ueMy. s aBTOpa 3TOM KHHUTH BCE HMPOCTO. B COCTOSHUH
PaBHOMEPHOTO JIBHKEHHUS OH CHIUT ce0e CIOKOMHO M pasMbIIUIAET HaJ KpacoToi, ¢ Kakoil 3akoHbl HploToHa
OIKCHIBAIOT MHUP BOKPYT, @ €CJIM MOJIBEPTrHYTh aBTOPAa M30BITOUHBIM YCKOPEHHSIM, OH 3€JICHEEeT U MPUHUMAETCS
OneBatp. Takoe siBIeHHE BIEpBble HaOMOmanoch B «mieBn» B Havane 1960-x. BosneiicTBue, oka3piBaeMoe
YCKOPEHHEM Ha YeJIOBEYECKOE TENI0, PasyMeercs, CIIOKHO, OHAKO (PH3HKa 32 HUM CTOUT MPOCTas: YCKOpPEHUE He
MPOXOIUT He3aMeueHHBIM. [locTaBMM MBICTICHHBIN 3KCIIEPUMEHT C y4acTHeM ChiHa DiHInTeiiHa XaHca AnpOepTa B
KadecTBe MOPCKOW cBUHKU. XaHcy AnpbOepty B 1907 romy ObIIO MATH JIET — BO3pacT, B KOTOPOM TMPEAEIHHO
HEpPaBHOMEPHOE JBW)KEHHE BCE €IIE€ BUAWUTCA W3BPAIICHHO IPUTAraTeIbHBIM. Tenepp IpencTaBuM XaHca
AnbOepTa Ha Kapycely, a ero naiy, JOKTopa DUWHIITeHa, Ha MOKoAIecs IaThopMe, OKpyKarolieh Kapyceb.

VY Xanca AnbOepra B Kynauke — JiefeHel Ha manodyke. OH BblmyckaeT ero. Ecim Obl kapycenb cTos1a Ha
MecTe, JenaeHen Obl mompocTty yman BHH3. Ho oHa Bpammaercs, M Je[eHel YIETHT BIAlb 10 KacaTelbHOW K TOM
TOYKE, B KOTOPO €ro BBITYCTUIIHN U3 pYK. [leTn CKIIOHHBI cunTaTh cedst neHTpoMm Beenennoil. [IpencraBuM, uro Ha
9TOM JK€ HacTamBaeT XaHC AnbOepT: B 000MX CiydasX NMOKOUTCS MMEHHO OH. Bo BTOpoMm ciydae Kapyceilb He
MOKaKeTCsd €My JBMXKylleics. HampoTus, ¢ €ro TOYKM 3peHusi, 3T0O MHUp Bpamaercs BOKpyr Hero. Crapuiero
DOHHIITEHAa BO BCEM 3TOM OECIIOKOMIIO TO, YTO, B OTJIMYME OT CTOJIKHOBEHHS Toropa Hukonast u kaurn Anekces, B
ITHX JBYX CBUJETEIILCKUX OMUCAHUAX COOBITHS Bpoae Obl MOAYMHSIIUCH Pa3HBIM 3akoHaM. UToObI yOemuThes B

229 Ilepepa (1 Ceres ) — camasi Giu3Kast K 3eMiIe KapJInKOBasi [UIaHETa B rosice acTeporioB COIHEYHON cHCTeMBl. — IIpum. nep.
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9TOM, JaBaiiTe MpoaHAIM3UpPYeM, KaK MMEHHO 00a HaOmrojaTens: BOCHPUHMMAIOT CUTYalWi0. DWHINTEHH-OTEll
CTPOUT CUCTEMY KOOPJAMHAT C MPUBA3KOM K 3emiie. B ero cucreme ero nojokeHue He MeHseTcs, a XaHc AnpoepT
OIKCHIBAET KPYTH C LEHTPOM B BUJIE€ OCH KapycenH. JleaeHel kakoe-To BpeMsi OyJeT ABUraTthcsi BMECTE ¢ XaHCOM
Anbp0epToM — K 3TOMY ABI)KEHHIO €ro MPHUHYIUT CXATbli Kynadok pedenka. B Tor mur, xorma Xanc Anpbept
ocnabuT XBaTKy, JieA€Hel] IPOJOJIKUT JBUKEHUE B COOTBETCTBUU C 3aKOHaMu HploTOHa. DTO O3HAdaeT, 4ToO OH
MOKHMHET KPYroBYIO OPOUTY M HampaBUTCS 110 MPSIMON ¢ TOH CKOPOCTHIO M B TOM K€ HAIPaBJICHUH, KAaKUE Y HEro
Obuln B MOMEHT paccraBaHus ¢ XaHcoM AnbOeprom. Hu 3akonel HbloTOHa, HU cnenuanbHas TeopHs
OTHOCHUTEJILHOCTU HE HYX/IAIOTCS B KOPPEKTUBAX JAJIS1 OIIMCAHUS 3TOr0 IPOUCIIECTBHUS.

Tenepb paccMOTpUM CHUTYyallMI0 C TOYKHM 3peHuss XaHca AnbOepra. OH CTPOMT CHCTEMY KOOpAMHAT,
IPUBSI3aHHYIO K KapyCelu TaK, 4To ero MOJI0KEHUE He MeHseTed. Jlenenen kakoe-To BpeMsl IOKOUTCS TaM K€, I1Ie
n Xanc Anpbept. Ho crout emy pasxkaTh KyJadok, KaK JIEJCHEI] BHE3AITHO OTHpaBisiercs B moieT. OObeKTh HU B
HBIOTOHOBOH, HU B SWHINTEHHOBOH (u3mKe Tak ceOs He BeayT. Iloxoske, 3aKOHBI 3TUX (DU3UK HE BBITOIHIIOTCS.
Bonee Toro, B cBOel cucteme oTcuera y XaHca AnbOepTa MOXET BOSHUKHYTh UCKYIIICHE 3aMEHUTh MIEPBBIN 3aKOH
Ha Takoe yTBEPXKICHUE!

Teno 6 noxkoe CKIOHHO OCMABAMbBC @ NOKOE JUUlb NpU YCA0GUU, YMO Mbl 3d HE20 KPenKo
oeparcuwbcs. Ecau eeco omnycmums, oHo yiemaem 6e3 8CAKOU HA MO 8UOUMOL NPUYUHDL.

Bpamarommuiics nabmogarens XaHc AnbOepT, HacTaWBas Ha CBOEM COCTOSHHUU TOKOS, BBIHYKJCH MEHSTh
3aKOHBI (PU3MKH, YTOOBI omucaTh JABHKEHHE OOBEKTOB B CBOEM MHpe. BuiaonsMeHeHHe HBIOTOHOBBIX 3aKOHOB
nBroKeHust (T. €. KHHETHKH) — OJUH CIOCO0 100uThcst coorBeTcTBHs. Ecim Ob1 XaHcy AnbOepTy ObLIO ObI HE
HaIuleBaTh Ha «claceHue» 3akoHOB HploTOHA, OH Mor Obl mpojenaTh CIEAYIOIee. COXPaHUTh (POPMYIUPOBKU
3aKOHOB, HO OIPEIEIUTh 3araJovyHyl0 «CHITy», YTO BO3JICHCTBYET Ha BCe BO BceleHHOH, pa3OpachiBas 4TO HU
nornajs BOKpyr kapycenu. [IockonbKy — 3a BBIYETOM TOT'0, YTO 3TA CHJla OTTAJIKUBAIOIIAS, & HE MPUTATUBAIOIIAs, —
OHA CMaxMBaeT Ha TPABUTAINIO, CTAHEM 3BaTh €€ «(PUTITUTAIUSIY.

HeloToH 3HaM, 4TO yCKOpEHHOE JABMKEHHE CUCTEMbI OTCUETa 3aCTaBIISIET OOBEKTHI IEPEMENaTbCsl CIOBHO MO
BO3/ICHCTBHEM TAWHCTBEHHBIX CHJI Bpojae (GUITHMTAIMN. Takue BOT KaXXyIIHMECs CHIIBI OBUIM HM3BECTHBI TOJ
Ha3BaHUEM @UKMUBHBIX, TIOCKOJIbKY Y HUX HET (PU3MYECKOro MCTOYHHUKA — HANpUMEp, 3apala, — U UX MOXKHO
YCTPaHUTb, B3IJISIHYB Ha CUCTEMY B JPYTrOl CHCTEMe OTCYETa — B KOTOPOH JIBU)KCHHE PABHOMEPHO (Takas cucTema
OTCUeTa Ha3bIBaeTCs uHepyuanvhoi ). OTCyTcTBHE (DUKTUBHBIX CHJI B HBIOTOHOBOM TEOPUH MPEIOCTABIISIIO
WUCTHHHBIA KPUTEPUI PAaBHOMEPHOTO NBIKCHMs. ECM He BO3HMKAET HHUKAKUX (PUKTUBHBIX CHJI, 3HAYUT, BBI
JBIDKETECh paBHOMEpHO. Ecii BO3HMKaeT — BBl yCKOpsieTeCh. Takoe omnpesiesieHne HEPBUPOBAIO MHOTHX YUEHBIX,
ocobeHHO OiiHmTelHa. JlagHo, MOJ0XKKMM, B 3TOM CMBICIIE PAaBHOMEPHOE [BUKEHUE BpOAE Obl OKa3bIBaIOCh
ompenenuMo ¢usndecku. Ho kak OBITh B OTCyTCTBHE (DPUKCHPOBAHHOI CHCTEMBI OTCUeTa B a0COJIIOTHOM
npocTtpaHcTBe? UTO, MMEET KakoW-TO OONBIINI CMBICT BBIIENATH YCKOPSIOIIMECS CHCTEMBl OTCYETa CYMpPOTHUB
IMOKOSAIINXCA?

[IpencraBuM sKCIEPUMEHTAIBLHBINA OOBEKT B IPOCTPAHCTBE, JUILIEHHOM J1000# MaTepuu u sHepruu. Kak B Hem
pa3IMUYMTh JHHEHHOE W KPYroBOE JBIDKEHHE, €CIIM BOKPYT HET HHYETO, OTHOCHTEIFHO KOEro MOKHO OICHHTH
nBukeHue? HbIOTOH OTBETHST Ha 3TOT BOIPOC HMCXOAS M3 CBOEH Bephl B aOCOJMIOTHOE MPOCTPAHCTBO: JAXke
COBEpILEHHO IyCTOE, OHO HAJENIeHO (PMKCUPOBAHHOM CHCTEMON OTCUEeTa, OTHOCUTEIBHO KOTOPOH ompenensercs
newkenue. bor He xynuk, nmpubOopsl O0e3 6atapeek He BCyunBaeT: BceneHHyr0 OH 000pyI0oBal XOpOIIEHBKO — HE
tonbko EBkimmmom, HO u Jlekaprom. [lomynspHas anbTepHATHBHAs TEOpHUsS TOTO BPEMEHU — TPEIIOKCHHE
aBcTpuiickoro (u3uka DpHcTa Maxa: meHTp mMacc Bceil BeeneHHOH — TOUKa, OTHOCUTENHHO KOTOPOI OIIEHMBAETCS
moboe nBuKeHHe. Takum o0pa3zoM, rpy0o roBops, JBHKEHUE, PABHOMEPHOE IO OTHOILEHHIO K JaJIEKOH 3Be3ze,
€CTh MOJUTMHHOE MHEPIHaIbHOE NBMkeHne. Ho y DiiHmTeiiHa OblM Ha 3TOT CYET CBOM COOOpasKEHUSL.

C noMo1IpI0 CienuanbHOM TEOPUHU OTHOCUTENBHOCTH DUHIITEHHY yIaJI0Ch CTEPETh IPAHUIYYy MEKIY ITOKOEM U
pPaBHOMEpPHBIM JIBIDKEHHEM (C HEHYJICBOM CKOPOCTBIO), a TaKKe mpuyecaTb TMOA OJHY TIpeOCHKY BceX
MHepLUUaNbHbIX HaOmonateneid. Temepb eMy Hy)XHO ObUIO pacHIMPUTh TEOPHUIO TaK, YTOOBI B HeEe MONAJIU BCE
HaOJro1aTeN, BKITFOYAsl U TEX, YTO YCKOPSIOTCS OTHOCHTEIILHO MHEPIMAIBHBIX CUCTeM oTcdera. Eciu Obl emy 31O
yJlaloch, HOBOW TEOpUHU yXe He MOoTpeOoBamuch Obl HU (PUKTHBHBIE CHIIBI JUISL OMPAaBIAHUS «HEPABHOMEPHOIO
IBIOKEHUS», HU HEOOXOIWMOCTh B TIOMpaBKax K (U3MYECKAM 3aKoHaMm JABIbKeHHs. OBOIIM Ha CTaHOHE,
kocMoHaBT Ha Jlyne, Xanc AnpOepT Ha Kapycemu, AnbOepT-cTapimiuii Ha HEMOJBM)KHOM IuiaTopme — BCE OHU
CMOT'YT MPUMEHSATH 3Ty TEOPHUIO, HE pa3IyMbIBasi O TOM, KaKoBa K€ MOUTMHHAS MHEpIHaJIbHas CHCTEMa OTCUera.
Bbout B aTOM 3ambicie u punocodckuit MOTUB. DHHINTENHHY HE XBaTajo Juib Teopun. Kak ke k Heil mogobpaTbes?
HeobxomuMm kITt0ueBOM MPUHITHIL.

Ozapenne, moceTuBIee DUHITEHHA CIIEOM 32 «CUACTIUBEUINEH MBICIBIO», TaJI0 €My MMEHHO TO, YTO OH
uckail. «Eciu yenoBek cBOOOAHO Majaer, OH HE YyBCTBYET CBOEro Beca». BOT OH, mepBhlil yKka3aTenab HCKOMOIO
HaIpaBJICHUS, KOMITAaC Ha JIOJITOM TYTH K HOBOW Teopuu. B Oojee mmpokoit GOopMyITHpPOBKE 3TO YTBEPKICHUE
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CTaJI0 MPUHIIUIIOM 3KBI/IB€U‘I€HTHOCTI/I23O, WJIM TPEThEe akCMOMOW DUHINTEHHA:

Hesozmoorcro pasiudums 6HE CONOCmMaelenus ¢ dpyewwu meaamu, osudcemcs iu OaHHOE Meo ¢
NOCMOAHRHbIM YCKOpEHUEM UlU NOKOUMCS 6 PABHOMEPHOM cpasumayuoOHHOM noJie 231

WupiMu cnoBamu, rpaBuTanus — (uktuBHas cuia. Kak m gurinrtanmio, ee MOXKHO CUMTATh BCEro JIHILIb
JIEKOPATHBHBIM JJIEMEHTOM BBIOPAaHHOW HaMH CHUCTEMBI OTCYETa M yCTPAHUTH, BHIOPAB JPYryt0. DTOT TPUHIIMII
MPUMEHUM K paBHOMEPHOMY BO3JEHCTBUIO MOJISI TATOTEHUS U 3TO — €r0 MPOCTEHIINIA BUJI, B KAKOM caM DHHIITENHH
BIIEpBBIE TTOMBICITHI ero. Pabotel ['aycca n PuMana no3Boimin DUHINTEHHY MPUMEHNTH STOT MPHUHIHIT K JTFO00MY
HOJIIO TSITOTEHHS ITyTeM HPEICTABICHUS] HEPABHOMEPHOT'O TOJISI KAK MO3aUKH OECKOHEYHO MasbIX (T. €. BOT MPSIMO
OYEHb-IIPEOYCHb MAJICHPKUX) PABHOMEPHBIX IOJIeH, COSAMHEHHBIX BMECTE, HO 3TOrO YTBEPXKICHHUS OH HE Jenal
eme ATk JeT, 10 1912 rona. Bot Toraa-To o u chopMynupoBas Ha3BaHUE KITPUHLIUT SKBUBAJICHTHOCTH.

JaBaiite pa3depemcs, YTO DHUHIITEHH UMeN B BUy O] UCXOJHBIM BApHAHTOM paBHOMEpHOTro noist. HeroToHn
B KaUeCTBE PABHOMEPHO IBIDKYIIUXCS CHCTEM OTCYETa MPEICTABILUT KOpabiu, DUHINTEWH — 1moe3/1a, a HHOTaa —
mudtel. HeloTOH, MOXeT, BOOOIIe HHaUe CMOTpEIT Obl Ha IPaBUTALIMIO, BOOOPA3H OH JUQT, HO ATOT BUJ] TPAHCIIOPTA
HayvaJ MprKuBaThes b B 1852 rony, korma Dmuma ['peiiB3 OTuc pemmn HeOONbIIyI0 HHKEHEPHYIO 33auKy:
KaK He JIaTh Maccakwpam IIMSKHYThCS U YOMThCs, eciii kabenb obopsercs. IlpencraBpTe: enere Bol B IU(TE U
BIPYT ONIYIIA€Te HEBECOMOCTh. [IpHMHIMIT SKBHBAJCHTHOCTH €CTh MPOCTOE BOIUIOMICEHHUE ITOTO WHTYUTHBHOTO
HAOIOZCHUA: B 3TUX OOCTOSTENbCTBAX HEBO3MOXKHO ONpPENENNUTh, 00OpBaJICsA JM Kalelb WIM 3TO I'paBUTALUIO
OTKJIFOUMIIK (XOTs MOCJEIHEee, KOHEYHO, MPOXOAUT MO0 KATErOPUH «MeuTaTh HE BpeaHO»). Eciu MOXHO majaaTh
CBOOOJITHO B PABHOMEPHOM II0JIE TATOTECHHUS, 3aKOHBI (U3UKU OyAyT TEeMH K€, YTO U B cpeie 0e3 TAroTeHHs
BOOOIIE. BrimycTHTe M3 pyK cTakaH ¢ kode, U OH MOIJIBIBET PSAAOM, OyAb BBl XOTh B TIIYOOKOM KOCMOCE, XOTh B
nmudTe, MagaroieM BaM Ha TOTHOEIH C JIGBSTHOCTO TIEPBOTO ATaXa.

Ternepb MPenoIOkKKMM, YTO BBl BXOJUTE B TU(PT HA NTEPBOM 3TaKe KOHTOPCKOTO 31aHus. [[Bepr 3aKkpbIBatoTC,
a BBl 3aKMypuBaerech. Temepp OTKpoiiTe rna3za. Bel uyBcTByeTe cBoil Bec. UTo 3a cuily, TSHYIIYIO BHHU3, BbI
omrymaere? MoXKeT, 3TO 3eMHOE TATOTEHHUE, a MOXKET, 3eMIII0 BHE3AITHO YHUYTOXIIIM TPHUILEIBIBI U Talat JUQT
BBEPX, KAKIYIO CEKYH]ly YBEIMUYUBAsi CKOPOCTh Ha 32 (hyra B ceKyHAy. Bpsia im 310 Tema nist codeceqoBaHus Ha
OTKPBITYI0 BaKaHCHIO, HO COIVIACHO NPUHIMITY SKBHUBAJEHTHOCTH 3(PQEKT B 000MX CIydasx OAMH M TOT JKe.
Otmyctute KoelHBIN CTaKaH, ¥ OH IUTFOXHETCS Ha MOJI OJJTHUM U TE€M K€ MaHepoM — 00a pasa.

ToT (akT, 4T0 00BEKTHI B CBOOOAHO MajatomieM JudTe OyayT cIOBHO Obl TUIABaTh, a B yCKOpstoieMcst audre
B IIPOCTpaHCTBE 0€3 IpaBUTAllMU — MaJaTh, MpecKa3aHo 3akoHamMu HpioToHa. B 3THX crieHapusx HOBOW (DM3UKU
Kak TakoBod Hery. Ho, kak 0ObldHO, DUHINTEHH HEYTOMHMO BBITpsCal U3 CUTyallMu ee TaiHbl. M TailHbl 3TH
OKa3aJINCh CTPAHHBIMU. TSATOTEHHE JOKHO BIHMSITH HA XOJ] BpPEMEHH U ()OPMY IPOCTPAHCTBA.

UroOb! onpeenuTh BIUSHAE Ha X0 BpEMEeHH, DUHIITSHH MPUMEHIII aHAJIM3 CUTYalluH ¢ TUPTOM MPUMEPHO B
TOM JK€ KJIF0Ye, YTO M B cliydae ¢ BaroHoMm Mmerpo. OH 3aduKCHpOBa BOCHPHUATHS Pa3IMIHBIX HAOJIOATEINCH,
0OMEHMBAIOIIUXCS CBETOBBIMH CHTHAJIAMH M PETHCTPUPYIOUIMX BpPEMs MOJYYEHHS STHUX CHUTHAJIOB. DUHIITEHH
coOupascs onucatb (GU3UKY 3TONH CUTYallMH C ITOMOIIBIO CIEHUAIBHOW TEOPUN OTHOCUTENBHOCTH, HO CTOJIKHYJICS
C HEKOTOPOH TPyAHOCTHIO. [10CKOIBKY HAOMIOMATENN IBUTAIOTCS C YCKOPEHUEM, CIIeIUaibHas TEOpHs HAa HUX HE
pacrpocTpaHnsiercsa. Torja oH cienan AONMYLIEHUE, CTaBLIEEe BIOCIEACTBUU OJHOW M3 ONOPHBIX TOYEK KOHEYHOMH
TEOpHUH: BHYTPHU JTOCTATOYHO HEOONBIIOr0 00BbeMa MPOCTPAHCTBA, KPATKOTO MPOMEKYTKa BpPEMEHH U HEOOIBIIIOrO
YCKOpPEHHS — CHeLualbHas TEOpUs OTHOCUTEIBHOCTU MO-TPEXHEMY NMPHUOIM3UTENbHO NpuMeHuMa. Ilpu Takom
MOJX0/Ie¢ DUHIITEHH CMOr NPHUMEHHUTH CBOIO TEOPHIO M TMPHHLIUI SKBUBAJCHTHOCTU JJIsi OECKOHEYHO MAlIbIX
o0JacTeil — 1ake B HEpaBHOMEPHOM TIOJIE.

Boo0pasure UMHHYI0 KOCMUYECKYO0 pakeTy ¢ HukomaeM B HOCOBOM 4acTh W AJIEKCEEeM B XBOCTOBOW. Y HUX
UJCHTUYHO HACTPOEHHbIE Yachl. AJIeKcel JaeT curHaia (OHapUKOM KaxIyl0 CEeKyHIy NOo cBOMM dacam. Jlus
MPOCTOTHI MPEIOI0KNAM, YTO, COTTIacHO 3amepaM Asiekcess 1 Hukomnasi, kopaOib y HAacC B OJIHY CBETOBYIO CEKYHIY
o, (B cMmbiciie, cBeT monetut oT Anekces K Hukomnaro 3a oxHy cekynay.) Uro nabmomgaer Hukoomaii?

[TockonbKy AJeKceld TofaeT CUTHAT KaXKIylo CEKYHIY, M KaKaas BCIIBIIIKA qoOupaeTcs 1o Hukomnas 3a ogHy
CeKyHJy, uepe3 ofHy cekyHay Hukomaii OyneT BUAETh MO BCIBIIKE B CEKYHIY. Termeph MpencTaBuM, YTO paKkeTa
CTapTyeT C MOCTOSHHBIM ycKopeHHeM. Uto Mensercs? CBET OT CIEAyIOIIeH Mocie cTapTa BCHBIIKU JOCTUTHET
Huxkonas ObicTpee, yeM oxuaaioch, mockonbky Hukomail Temepp apuraercss emMy HaBcTpeuy. [lomoxkum, cBer
nobepercs o uenu Ha 0,1 cekyHzbl paHblie MonoxkeHHoro. CoracHo MpUHIMITY 3KBUBaJIeHTHOCTH, Hukomnait u
AJekceld MOTYT M HE CUMTaTh, YTO KaKOE-TO JIBHKEHHE BOOOIIE MPOUCXOIUT, U CUYECTh OMIYIIEHUE «TATH» 32
HposiBIEHUE cUJl TpaBuTanuu. Ho ecian oHM He BOCIPUMHUMAIOT YCKOPEHUE M CBSI3bIBAIOT €r0 C JAEHCTBHEM OIS
TATOTECHHUS, OHU U JIBMKeHNe Hukomas HaBcTpedy BCIBIIKE CBETa MOTYT OTpHIaTh. OHU MPHUIYT K 3aKITIOYEHHIO,

230 B pyCCKO}ISbI‘lHOfl JIATEpaType 4aCcTO BCTPEYACTCS MOJIHOC Ha3BaHUC — MPUHIUI SKBUBAJICHTHOCTHA CUJI TPABUTALIMU U UHEPLIMH. — Hpux\l. nep.

231 3 (opMyIMpoBKa MpHHIMIIA SKBHBaIeHTHOCTH NpuBenena B: Charles Misner, Kip Thorne, and John Wheeler, Gravitation (San Francisco: W. H. Freeman & Co., 1973), ctp.
189.
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qT0 npuoObITHE cuTHaia Ha 0,1 ceKyHBpI paHbIIe CBSI3aHO C YCKOPSIFOIINM JICHCTBHEM, OKa3hbIBAEMBbIM IPaBHTAIHEH
Ha yachl AJIeKces], ¥ TIO9TOMY OH JaeT BembluKy Ha 0,1 cekyHIpI paHbIlle YCIOBIEHHOTO CPOKa.

Ecnu, cormacHo nmpuHIMIY KBUBAJICHTHOCTH, 00€ HHTEPIPETAIMN TOTYCTUMBI, Mbl BBIHYK/ICHBI 3aKJIIOUUTh,
YTO 4Yachl, pa3MEIICHHbIE B TPAaBUTALIMOHHOM IIOJIE BBINIE, UAYT ObicTpee. M3-3a mons TaroreHus 3emid 4yachl
Anekcest, KBapTHPYIOIIETO HA BEPXHEH IMOJIKE, YyTOUKY CIENIaT M0 CpaBHEHUIO ¢ yacaMu Hwukomnasi, oOuTaromero
Ha HWxHed. Camyro manocts. [axe B mone Tsarotenus CosHLa, KOTOpOE ropa3jo MOIIHEe, BpeMsi Ha 3emiie,
Haxomsmieiics B 93 Mwuironax Mwib Hax CoHIleM, O€KHT BCETrO Ha JIBE MWLUTHOHHBIX JIOJIM OBICTpee, YeM Ha
noBepxHoctd ConHua. [Ipu Takux cooTHomeHusx cymectBo Ha CONHIE BBIMTPBIBAET BCETO MPUMEPHO OAHY

MUHYTY B T01232, Bpsiji 1M CTOUT pajiyi 3TOTO TePIeTh TAMOMIHMH KinMat. Takoe HCKaKeHHe BPEMEHHU BIIMSET Ha
4acTOTy CBETa, KOTOpasi €CTh YUCIIO KOJIeOaHU CBETOBOM BOJIHBI B ceKyHOY . BimsiHUE 3TO HE CUIIbHOE, OJTHAKO €ro

DifHIITeiH TpecKa3biBal (OHO HA3BIBACTCS TPABHTALMOHHBIM KPAcHBIM cMemenneM233). M3-3a 3Toro Bamry
JTFOUMYIO paJroCTaHIuIo, Bematonyto Ha yactore 1070 AM-auana3zona (1. e. 1070 k['w), y KoTopo#t nepenaTunk
Ha 110-m »Taxxe MupoBoro TOProBoro IEeHT pa, Hamo JoBuTh Ha dvacrore 1070,00000000003. Manbsiku
Ka4eCTBEHHOT'0 3ByKa, OepHUTe Ha KapaHaill.

DOHHINTEHH BIIEpBBIC BBIIBUHYN COOOpak€HHE, YTO T'paBHTAlMs BIUSAET Ha xoj Bpemend, B 1907 romy. U3
CHEUHUAIBHON TEOPHU OTHOCHTEILHOCTH HAM H3BECTHO, YTO MPOCTPAHCTBO M BpEeMs B3aUMOCBsi3aHbl. CKOJIBKO
MOHAI00MIIOCH BPEMEHU TEXHUYECKOMY JKCIIEPTY, YTOOBI OCO3HATH: MPUCYTCTBHE TPABUTAIIMU MEHSET U (GopMy
npoctpanctBa? [lare ser. CTOMT 3TO 3alOMHUTh — HA CIydail, Korja BJAPYT HPOINISIUTE YTO-HUOY/Ab, YTO
BIIOCJICZICTBUH TOKAKETCSl BaM OYEBUIHBIM. DHHIITEIH roBopiil: «Ecimy © MBI 3HaIM, 9YTO MIMEHHO JIeNaeM, 9TO He

Ha3bIBAJIOCh OBl UCCIIEZIOBAHUEM, npaBz[a?»234

OUHIITEHH COBEPIIIII JIOTHUECKHUI TIEPEeX0l K HCKPUBIEHHOMY IpocTpaHcTBy jietoM 1912 roxa B [pare. 1llen
IIECTOH T0J] Pa3MBINIJICHUNA HaJ[ CO3PEBAIONICH TeopHeld OTHOCHTEIBHOCTH. M omsATh 3TOT miar ObLT cjenaH
Oyarojapsi o3apeHMI0. DWHINTEHH mwcal. «M3-3a JIOpPEHIIEBA COKpAIEHHS B CHCTEME OTCYETA, Bpallaromencs
OTHOCHUTENIbHO WHEPLHATBLHOMN, 3aKOHBI, JIEUCTBYIOIINE HAa TBEPJbIE Tella, HE OTBEYAIOT IMpaBWIaM €BKIIWOBOU

reOMETpUH. 3HAYMT, EBKIIMOBY IEOMETPHIO HY)XHO OTCTAaBHTb...»Z239 B mepeBone: «Koraa ABIKeIIbCS HE T10
MPSIMOM, EBIMKAOBA FEOMETPUS UCKAKACTCSI».

IIpencraBum Xanca AnbOepra yxke IecATWIETHHM, HO BHOBb Ha Kapycenu. [Ipenmonoxkum, ero ortiy,
pa3MeneHHOMY Ha HETOABIKHOW IatdopmMe, Kapycenb BUAWTCS HWIeadbHBIM KpyroM. Uro coolmiaer Ham
CIeHAaNbHAsT TCOPHsI OTHOCHTEIBHOCTH O MPOCTPAaHCTBE B 3amaHHbIX ycnoBusix? (Kak u panee, 3TOT aHanmu3 He
BIIOJIHE CTPOT, TOCKOJBbKY CBSI3aH C MPUMEHEHHUEM CHEIHATLHOW TEOPUH OTHOCUTEIBHOCTH K HEPaBHOMEPHOMY
nBrokeHnto.) IpecTaBpre, YTO B KKl MOMEHT BPEMEHH OT MECTOIOOXKEHHUST XaHca AbOepTa MbI CTPOUM JIBE
nepreHuKysipabie ocu. OfHA OCh HalpaBlieHa paguanbHO (BOBHE OT Kapyceim). DTO HalpaBlICHUE JCHCTBHS
CHJIBI, KOTOPYIO B 3TOT MUT oulymaeT XaHc Anp0epT. XaHc AbOepT B 7TOM HAalpaBJICHUU BOBCE HE JIBMXKETCS —
paccTosiHMe MEXKIYy HUM M LIEHTPOM Kapycenu HeusMeHHo. [Ipyras och — KacarenbHas K Kapycenu. B mroOoit
3aJlaHHBII MOMEHT OHA YKa3bIBaeT HampaBiieHHe ABIKEeHUS XaHca AnpOepra. OHa Bcerga NEpreHAUKYISpHA
HaMpaBJICHUIO IEHCTBUS CUIIbI, KOTOPYIO YyBCTBYET MAJIbUHUK.

Tenepp, momoxkum, oteny Opocaer XaHcy AJNbOEpTY KPOIICYHBIM TOPU3OHTAIBHBIA KBaJApPATHK, M OJHA €r0
CTOpOHA COBIAJAET ¢ paauycoM kapyceau. OH npocut XaHca AnbOepra MpoHadIroAaTh 32 GUIYpol U COOOLIUTS,
Kakoil oHa (opmbl. Uto ke Ham coodmuT Xanc AnpOept? To, 94TO OTIY MPEACTaBIsIIOCH KBAaJIpPaTOM, UIsi HETO
OyZeT BBITJSIETh Kak MpsAMOYroibHHUK. TakoB 3¢ddext nmopenueBa cokpamenus. [lockonpky Xanc AnsbepT B
KOKIbIi MOMEHT BPEMEHHM JBIIKETCS MO KacaTellbHOM M HHUKOTAAa — BHAOJb Pajanyca, JABE CTOPOHBI KBajpara,
napajuieNbHble KacaTelbHOW, CKUMAIOTCS, a CTOPOHBI, MapaluieibHble paguycy, — HeT. Ecnu Obl XaHc Anb0ept
U3MEpPUI JUTMHY OKPYXKHOCTH U JTUAMETp Kapycelld B TEPMHUHAX 3THUX JUIMH COOTBETCTBEHHO, OH OOHAapyX Ml Obl,
YTO WX COOTHOILIeHHE He paBHO 1 . [IpoctpancTBo Xanca AnbOepTa MckpuBieHo. Ero oren 3akirodaer, 4To
€BKJTMJIOBY TE€OMETPHIO HEOOXOIMMO OTCTaBUTh. OCTaeTCsl €AMHCTBEHHBIN BONPOC: B TIOJIH3Y YET0?

I'naBa 27. Bnoxuosuiica? Ilonmorei

JlomaTh — He cTpOUTh. DUHIITEHHY /Ul MOCTPOECHUS HOBOW (M3uKK TpeOoBajach HOBas T€OMETpHUs, KOTopas
omuceiBaia OBl HMCKakeHHe mpocTpaHcTBa. K cuacteio, Puman (M HeCKoNBKO ero mociemoBateseil) yxe Bce
npuaymanu. K Hecuactbro, DWHIITENHH He cibixan o PuMaHe — Kak, BIpoyeM, UM MOYTH BCE OCTajbHbIE. 3aTO
OWHINTENH ewye xak cabixan o [aycce.

232 Charles Misner, Kip Thorne, and John Wheeler, ctp. 131.
233 1ot addext Habmromamu B 1960 r.: R. V. Pound, G. A. Rebka, Jr., Physical Review Letters, rom 4 (1960), ctp. 337.
234 http://stripe.colorado.edu/~judy/einstein/science.html (urors 1999).

235 pais, crp. 213.
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OUHIITEH OMHWI CBOHM CTYAEHYECKHH Kypc IO MH()PHUHUTE3UMaJIbHON I'eéOMETPHH, BKJIIOYABIIUN rayCCOBY
TEOPHUIO0 TIOBEPXHOCTEH. DUHIITEHH oOpaTmica K cBoeMy japyry Mapcemto I'poccmanny, kotopomy B 1905 rony
IIOCBATW CBOIO JOKTOPCKYIO IUCCEpTanuio. I'pocCMaHH K TOMY BpEMEHM TPYIWICS HA HUBE MAaTEeMaTHKU B
ropuxe u crnenuanusupoBaics Kak pa3 nmo reomerpuu. BerperusBmmcs ¢ Mapcenem, DUHIITEHH BOCKIMKHYJI:

«I"'poccmanH, ThI JOKEH MHE TTIOMOYb, HHAYE ST COMUTY C yMa»236.

OHHIITEHH pacToNKOBaJ cBOM HyXIbl. Komasce B nurepatype, ['poccmann oOHapyxun paboTtsl Pumana u
apyrux no nuddepeHuanbHoil reometpun. Tam Bce Obuto Myzapeno. W cioxno. CoBceM He HMPUMHTUBHO.
I'poccMaHH NONOKUIL 13, Hy’KHAasl MaTeMaTHKa y’Ke CyLIECTBYET, HO B HEM «4yJOBHUILHBINA OECIIOPANOK, C KOTOPBIM

dusMkaM He ciexyer BO3HThCS» 237 . OJHAKO MOBO3UTHCS DIHIITEHH mnoxenan. OH HAIIET HHCTPYMEHTHI
dbopmynupoBkH cBoei Teopun. Ho monmyTHO BeIssicHWI, uTO ['poccMaHH mpas.

B okra6pe 1912 roma DOWHIITEHH Hamucan JIPyroMy CBOeMy JIpyry W Koiuiere-Qu3uky ApHOJbIY
3ommepdenpay: «...3a BCIO CBOIO KH3Hb TaK TSKKO sI HE padoTan HUKOT/IA U TPOMUTAJICS BEJMKUM YBAKCHHEM K
MaTeMaTHKe... 110 CPAaBHEHHIO C JTOH 3ajaueil MCXOIHas Teopus [cnenuanbHas TEOpUsh OTHOCHTENBHOCTH] —

nerckas 3a6aBa»238,

OTO MPUKIIOYEHHUE 3aHSUI0 ellle TPU T'oJa, JABa U3 KOTOPBIX DWHIITEHH TPYAUJICS B TECHOM COTPYAHHUYECTBE C
I'poccmanHoM. CTyneHT, Ha YbMX KOHCHEKTax OWHIITEHH NPOCKOYMJ Yy4deOHble TIOfbl, TeNepb CTal €ro
HacTaBHUKOM. [lnaHk, y3HaB o 3amblciax OWHHIUTENHa, ckasan eMmy. «Kak crapmuil ToBapuil, s JOJDKEH

TpeiocTepedb Bac: TS HAYaua y Bac HHUEro He BBIIIET, a €CJTH U BBIAET, BaM HUKTO He noBeput»239, Ho k 1915
rofy DWHIITENH BepHyJcs B bepiaun — no npurnamenuto camoro [Inanka. C tex nop I'poccmanH Hanucan coBceM
HEMHOTO HMCCIIEIOBAaTEILCKIX CTAaTe M MEHEe YeM 4epe3 JIECATH JIET TSHKETO 3a00Jien PacCesTHHBIM CKIEPO30M.
DOWHIITEHH, TMOCTUTHYB HEOOXOIMMOE €My, 3aBepIiwl co3gaHue Teopun Oe3 Hero. 25 Hos0ps 1915 roma on
MPEICTaBUI pabOTy IO/ Ha3BaHUEM «YPaBHEHHMS IMOJS TATOTCHUs» [Ipycckoit HaydHOM axagemnn240. B Heii on
00bstBuI: «HakoHeI 0611ast TeOpHs OTHOCHTENFHOCTH 3aBEpIICHA KaK JIoruueckas cTpykTypa»24l,

Kak >xe o0miast TeopHsi OTHOCUTEIBHOCTH OMKCHIBAET MPHPOAY NpocTpaHcTBa? OHa MOKa3bIBaeT, KAK MaTepust
" SHeprus BceeneHHON BIMSIIOT Ha pPAacCTOSIHUS MEXAYy €€ Toukamu. lIpocTpaHCTBO, paccMmarpuBaeMoe Kak
MHOECTBO, €CTh IOMNPOCTYy COOpaHHe HEKOTOPHIX 3JEMEHTOB — ToueK. CTPYKTypa MPOCTPAaHCTBA, KOTOPYIO MbI
Ha3blBaCM T'€OMETPHECH, BO3ZHMKACT W3 COOTHOUICHHH MEXKIY TOYKAaMH, M O3TH COOTHOIICHHWS HMMEHYIOTCS
paccrosiHuaMU. [IpuBHECeHHast CTPYKTypa COOTHOCHUTCSI C UCXOJHOM TakK ke, KaK, CKakeM, TeJae(oHHast KHUTa CO
CIMCKOM JOMOB W KapTa, ONpeleNsiomas HX NPOCTPAHCTBEHHBIC CBS3H. 3aHUMAasACh KapTorpadupoBaHHEM
I'epmannu, ["aycc oOHapyX w1, 4TO, OMPEAETHB PACCTOSHUE MEXK/Y Mapoil TOUEK, MO)KHO YCTAaHOBUTH T€OMETPHUIO
MPOCTPAHCTBA, a PMMaH npuBHEC B 3TO HAOIOJICHHUE ETAIM, HEOOXOMUMbIE DWHINTEHHY ISl (HOPMYITHPOBKH €0
(GU3NKK B TEOMETPUIECKUX TEPMUHAX.

B cyxom octaTke Bce CBOAMTCS K CIIOPY ABYX HAlIMX cTapbiX Apyseil — [Tudaropa n Henmudaropa. Benomumm,
YTO B €BKJIIMOBOM MHPE MOKHO MOMEPUTH PACCTOSHUE MEXKIY JIOOBIMH IBYMS TOYKAMH, MTPUMEHHB TEOPEMY
[Muaropa. Mel monpocTy HakJaJblBaeM MPSIMOYTOJbHYIO KOOPJAMHATHYIO ceTKy. Ha3zoBeM KOOpAMHATHBIE OCH
«BOCTOK — 3amam» U «ceBep — 1or». CormacHo Teopeme Iludaropa, kBaapaT pacCTOSHHSI MEXKAY ABYMS TOYKaMHU
paBeH CyMMe KBaJpaTOB Pa3HUIBI MEXKIY UX MOJIOKEHUSIMH OTHOCUTEIBHO OCH BOCTOK — 3amaji M CeBEp — IOT.

Kak ycranoBmna HeeBkimma, B HCKPUBJICHHOM MPOCTPAHCTBE ATO COOTHOIICHHWE HEACHCTBUTEIBHO.
[MudaropoBy ¢opmyiry HeoOXOAMMO 3aMEHUTh HOBOM — HemudaropoBod. B nemmparoposoii dopmyne s
BBIYKCIICHUS PACCTOSIHUI 3HAYSHUS PA3HUIIBI BIOJIb OCH CEBEp — IOT U BIOJIb OCH BOCTOK — 3amaj He 0053aTenbHO
CUMTAIOTCS OJMHAKOBO. boiee TOro, BO3MOXKHO, TOSBUTCS W €IIE OJHO 3HAUEHHUE — MPOAYKT Pa3HECEHHOCTH
CeBEep/IOr W BOCTOK — 3amaj. MaremaTHuecku roBops, monydaetcs: (paccrostaue)? = ¢ 11 x  (pasHeceHHOCTh
BOCTOK — 3amam)2 + + g 22 x (pa3HeceHHOCTh ceBep — 1or) + g 12 X (pa3HECEHHOCTh BOCTOK — 3amaj) X

(pasHecenHOCTH ceBep — 10r)242, Uncna, 0603HAYCHHBIC Uepe3 §, HA3bIBAIOTCA MempuKoii TPOCTPaHCTBA (a camu

236 pais, crp. 212.
237 pas, crp. 213.
238 pas, crp. 216.
239 pais, crp. 239.

240 TTsrpi0 gusvn panee, 20 HOsOps, I'MiIbOEPT Tpe/ICTaBUI BBIBOJ TOTO k€ ypaBHeHHs KoponeBckoii akajeMuu Hayk B I'€rrunrene. DTOT BBIBOJ OH MPOM3BEN HE3aBHCHMO OT
OifHImTeliHa ¥ B HEKOTOPOM CMBICTIE KayeCTBEHHEE, HO STOT BBIBOJ SIBHIICS JIMIIb MOCTEHMM IIarOM B IIOCTPOSHHH TEOPHHM, KOTOpas, T0 NpH3HaHHIO ['misbepra, OblIa TBOPEHHEM
OitHmreiina. DitHmTelH 1 ['MapOepT BOCXMIAINCH PYT APYroM M HUKaKOe MEPBEHCTBO HUKOT/A He ocrmapuBanu. I'miasbepT rosopun: «He maTemMaTnky, a DHHINTEHH Mpoaenan BCO
pa6ory». Cwm. Jagdish Mehra, Einstein, Hilbert, and the Theory of Gravitation (Boston: D. Reidel Publishing Co., 1974), ctp. 25.

241 pais, crp. 239.

242 Ha camom nierte, 3a HCKITIOUeHHEM CIy4acB C NPHMEHEHHEM MPSIMOYTOJIbHBIX KOOPAHHAT B IUIOCKOM MPOCTPAHCTBE-BPEMEHH, 3TO ONPEJCICHHE HPHIOKAMO UCKITIOYHTEIBHO K
GECKOHEUHO MaJbIM O0NACTSM, U TOIJIA PACCTOSHHUS OOS3aTENBHO CKIAJIBIBATH ¢ MPUMEHEHHEM METOIO0B MATEMATHUECKOro aHaiu3a. Maremartnuecku mumieM Tak: ds2 = g 11dx12
+g12 dx1dx2 + ... +g34 dx3dx4 + g44 x42.
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(bakTOpbl § HA3BIBAIOTCS KOMNOHeHmamu MeTpUKH). [IoCKOIbKY MEeTpHUKa OIpe/iesieT PACCTOSIHUE MEXKTY IBYMS
TOYKaMH, OHA, TEOMETPHUYECKU TOBOPS, MOTHOCTBIO XapaKTePU3yeT MPOCTPAHCTBO. [ eBKIMI0BOM IIIOCKOCTH U
NPSIMOYTOJIBHBIX KOOPJMHAT KOMIIOHEHTHI MeTpukH monpocty g 11 =g 22 = 1, a g 12 = 0. B atom ciyuae
¢dopmyna Henudaropa npeBpamaercs B 00b1uHy0 nugaropoBy. B Apyrux tumax mpocTpaHCTBa KOMIIOHEHTHI HE
TaK MPOCTHI, U MX 3HAYECHUS] MOTYT BapbHPOBATh B 3aBHCHMOCTH OT BAIllET0 MECTONOJIOKEHHs. B o0miei Teopun
OTHOCHUTEIIHOCTH JTH NpEICTaBIeHUs OOOOMICHBI Ui TpPeX MPOCTPAHCTBEHHBIX H3MEpPEHW W, Kak U B
CIIEIMAIBHOM TEOPHH, BKIFOYAIOT BPeMs KaK 4eTBEpTOe M3MepeHue (B YeThIPEXMEPHOM IPOCTPAHCTBE METPHKA

MMEET JIeCATh He3aBHCHMbIX KOMIOHEHTOB)243,

PaGora Oitnmreitna 1915 roma mpenbsBisia ypaBHEHHE, ONKCHIBAIONIEE paCIpEICiIeHUe MaTepud B
OPOCTPAHCTBE (M BPEMEHHU) B CBSI3M C METPHKOI YEeTHIPEXMEPHOIO MPOCTPAHCTBA-BpeMeHH. [10CKOIBKY METpHKa
OTpeneNnseT TEOMETPHUIO, ypaBHEHMs OWHINTEHHa ompenensoT (opMy NpocTpaHCTBa-BpeMeHH. B Teopun
OWHIITEIHa Macca HE MPOU3BOAUT I'PaBUTALIMIOHHOIO BO3JIEHCTBUS, @ MEHAET IPOCTPAHCTBO-BPEMSL.

XOTsl TPOCTPAHCTBO ¥ BpPEMsS B3aUMOCBSI3aHBI, OJHAKO, €CIM OTPAaHUYUTHCS  ONpeAeSeHHbIMU
00CTOSATENBCTBAMH, KaK TO. MaJlbIMU CKOpPOCTSAMH M ciaboil rpaBuUTalMell, — MPOCTPAHCTBO M BpEMsl MOXKHO
paccMaTpuBaTh OOJiee-MeHee MOopo3Hb. B TakoM ciydae JIOMyCTHMO TOBOPUTH 00 OJHOM JIUIIL MPOCTPAHCTBE U O
ero kpususHe. CoracHO TeOpuH DWHINTEHHA, MCKPUBICHHE OOJACTH MPOCTpaHCTBA (yCpPEeOHEHHOE BO BCEX
HAIpPAaBJICHUSX) OTMPEIEIIAETCS MACCOi B 3TOH 00J1acTH.

Kak Mb1 yxe yOeaunich, MICKpUBJICHNE OTPaKEHO B OTHOLICHWH IIIOMIAN KPYyra K €ro paguycy Win 00beMy
chepbl ¢ TaKMM paguycoM. YpaBHEHUs OHWHIITEHHA yTBEP)KIAIOT, 4TO INPH 3aJaHHON cdepuyeckoi obimactu
MPOCTPAHCTBA C PAaBHOMEPHO pacrpeeieHHON B Hell MaTepHuel, M3MepsieMblid paaryc 3TOi cdepsl OyneT MeHbIe
oxuaaemMoro (¢ ydetom ee oObeMa) MPOIMOPIHOHAIBLHO 3HAYECHHIO MacChl BHYTpH Hee. [locTosHHAss B ITOM
MPONOPIIMK YPE3BBIYAHO MaJsia: Ha KaXIbl I'paMM MacChl paJnyc yMeHbImaercs Bcero Ha 2,5 x  10-29
cantumetpa, T.e¢. 0,000000000000000000000000000025 cm. [Inst Hamield IUIAHETBI, C  JOMYIICHUEM

PaBHOMEPHOCTH ee IIOTHOCTH, PasHUIA B paguycax — 1,5 munmmmerpa. s Connia — nonkunomerpa244,
[IposiBneHnss KpUBHU3HBI MPOCTPAHCTBA-BPEMEHH Ha 3eMjie MUHUMAJIbHBI M JIUIIb HEJABHO MOIYYHIIH
HpPaKTUYECKOe MPUMEHeHHe (CHCTEeMbI CITyTHHKOBOI HABHUIAIMH, K IPUMEPY, YTOOBI COXPaHSIACh CHHXPOHU3ALIHS,

TPeOYIOT PEIATHBHCTCKHX MOMPABOK HACTPOHKH)24D, DiHImTeliH HA MPOTSHKEHMH MHOTHX JIeT ¥ He Tpe/IIoNara,
4YTO M3rMOaHue CBeTa IO/ JCHCTBUEM CHJI TATOTEHHS BOOOIE MOXHO Kak-TO M3MEpUTh. HO BOT HaKOHEeI pemmi
B3MJISIHYTh B HE00. DKCIIEPUMEHT MPUHIIUITHAILHO MPOCT: TOKIUTECH CICAYIOIIETO COTHEUHOTO 3aTMEHHS i B TOM
MecTe W B TO BpeMs, TJ€ M KOI/a 3aTMEHHE HAOIIOAAeTCs, M3MEPhTE IOJIOKEHHE KaKOW-HHOYIb 3BE3[bI, UTO
nposiButcs psgom ¢ ConHileM B mpolecce 3aTMeHus (M3-3a 3TOro 3aTMEHHE M HyKHO: ecin COJIHIIE HHYTO HE
3aropaXMBacT, 3BE3Jy HUKAK HE YBHIATh); Jaliee HAWIUTE JaHHBIC O MOJOXKEHHU JTOW 3BE3JIbI, CKaXEM,
MOJYTOAWYHON JTaBHOCTH, KOTJa CBET €€ JIOCTUIajl BallMX IJa3, He Kacasch Haleil poaHoi 3Be3abl. Bo Bpems
3aTMEHHSI IPOBEPHTE, BO3HUKACT JIM 3TA 3BE3/1a TaM, I'JIe «JOJDKHA», — WM CJIETKa «B CTOPOHE».

«Crerka» B TaHHOM Clly4ae — U BIPsAMb ciierka: Bcero 13/4 yrimosoii cexynabl, miu 0,00049°. Cam HeroTon
MOT OBl OTKPBITh ATO SIBJICHUE, XOTS €ro TEOpHsl MpecKasbiBaiia nHoe oTkiIoHeHne. K 1915 rony DitHmTeiH yke
chopMyIMpoBa CBOM ypaBHEHUS MOJA M CAeNall HauIydllee cBoe mpezckasanue. [lepBas moumHHas mpoBepka
o011eil TeOpUH OTHOCHTEIIFHOCTH 3aKJII0YaIach, TAKMM 00pa3oM, HE B yJJOCTOBEPEHUN M3TMOAHUS CBETA, a B TOM,
HACKOJIbKO MMEHHO OH M3TH0aeTcs. YBEpEeHHOCTH DUHIITEHHY XBaTalo.

I'naBa 28. Top:kecTBO CHHEBJIACHIX

Jlns wHabmoneHuss 3a coyiHedHbIM 3atMeHueM 29 mas 1919 roga Obun oTmpaBiieHBI JIBE OpHUTAHCKHE

skerenumn. Apryp CTHIM DIMHITOH Beld B Opasumbckuit CoGpans Ty, KoTopas aobuiach ycrexa 246
DIMHTTOH THCaJ TIepell CBOUM OThe3I0M: «HbIHENIHNe SKCIIeNUITIN K MECTY 3aTMEHHSI MOTYT BIIEPBEIC BBISIBHTH
BEC CBETA [T.e. ero MpUTSHKEHHE IMOJIEeM TATOTEHHS — «HBIOTOHOB» aHAJM3]; WIIM )K€ UM yHacTcsl MOATBEPAWTH
CTPaHHYIO TEOpHI0 DHHINTEHHAa O HESBKJIMIOBOM IPOCTPAHCTBE; WJIM K€ OHM NPUBEAYT K emie Oosiee Talexo
HMyIIEM MOCNEJICTBUAM — UTO HET HUKAKOro OTKIOHeHHs»247., Ha aHanu3 MONyYeHHBIX JAHHBIX YIUIO MHOTO
mecsneB. Hakonen, 6 HOsOpsi, pe3ynbTaThl ObUIM OOBSIBICHBI Ha 0oOmeM codpanun KopomeBckoro HaydyHOro u
Koponesckoro acrpoHomuueckoro obmects. «Hpro-Hopk TaiiMc», 10 cHX MOp HH pa3y HE IOMSHYBIIAs

243 Necstb KOMIOHEHTOB: g11,912,913,914,922,923,9 24,933,934 ug 44 (u30bITOUHOCTH YCTpaHsIeM MPUMEHEHHEM paBeHcTBa g ij = g ji).
244 Cy. Richard Feynman, Robert Leighton, and Matthew Sands, The Feynman Lectures on Physics, Towm Il (Reading, MA: Addison-Wesley, 1964), ru. 42, ctp. 6-7.
245 Marcia Bartusiak, «Catch a Gravity Wave», Astronomy, October, 2000.

246 HekoTopbie COBpeMEHHBIE yYEeHbIC CUMTAIOT, YTO DUIMHITOH MOI CKYJIBbHHYATH 110 YaCTH KOe-KakhX CBOMX pesynbraroB. Cm., Hamp.: James Glanz, «New Tactics in Physics:
Hiding the Answer», «Hsto-Hopk Taiimc», 8 arycra 2000 ., crp. F1.

247 pais, c1p. 304.
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DiHIITelHa, YdysIa, 4TO ITOM-TO HOBOCTH HAMIETCA MeCTO Ha ee crpanuiax248. Xors, moxoxe, rasera Bce paBHO
HEBEPHO OIICHMJIA BAYXKHOCTH 3TOH HOBOCTH: OTIpaBUiIa 0003peBaTesieM CBOEro KOPPECIOHACHTA 110 roibdy, [ eHpn
Kpayua. Kpayu nasxe Ha coOpaHue He SBHUJICS, OJTHAKO ¢ DJIMHITOHOM BCE 5K€ TTOrOBOPHIL.

Ha cnenyromuii nenp mepemoBunia JIoHAoHCKON «Taiimc» rnacuna: «PEBOJIIOLIUA B HAYKE», a Huxe,
nomenbue, «Hosas Teopus Beenennoit» n «Hpl0TOHOBCKHM HesM kouew». Otuer B «Hbro-Mopk Taitme» Bbimmen
TpeMsi IHAMH Mo3Xke, ¢ 3arojgoBkoM « TEOPUA SUHIITEMHA TOPXKECTBYET». Ctaths B <<HL}0—ﬁOpK Tarmc»
BOCTIeBajia DUHINTEHA, OJJHOBPEMEHHO BBIpaXkasi COMHEHHE, He ONTHYECKas JIM WLTIO3Hs 3TOT 3 dekT, u He cnep
T DWHIITEHH Uero 13 poMaHa Yasuica «MaimuHa BpeMeHu». Bo3pacTt DiiHIITeliHA OHM TIepeBpaiiy, COOOIINUB, YTO
€My «OKOJIO TATHIECITH», a €My OBUIO TOorJa COpOK, 3aro (aMHIIMI0 HaleJaTald TMPaBWIbHO. OWHINTEHH
MT'HOBEHHO CTaJl MUPOBOW 3HAMEHUTOCTHIO, a JJI1 MHOTHX — CBEPXbECTECTBEHHBIM reHueM. OHa BOCTOpKEHHAs
LIKOJIbHULIA Hamucajla eMy MHCbMO C BOIIPOCOM, CYIIECTBYET JIM OH Ha caMoM jeje. Bcero 3a rom o Teopuu
OTHOCHUTEJIFHOCTU OBUIO HamucaHo Oosiee COTHU KHUT. JIeKIIMOHHBIE 3aibl 1O BCEMY MHUPY JIOMUIHCH OT
JKENAIOMIMX YCIIBIATh TMOMYISIPHOE H3JIoKeHHe Teopur. «CalHTHPUK AMepukiIH» 00bsBuI Harpamy B 5000
J0JUIApoB 3a sydiiee ToiakoBanue muaoi 10 3000 cnoB. (DUHIITEHH OTMEYa, YTO JIHIIb OH OJIMH CPEIU BCEX ero
Jpy3ei He y4acTBOBAJ B 3TOM KOHKYpCE.)

HecmoTpss Ha mpekioHeHue MUPOKOW MyOJMKH, HEKOTOpbIE KOJUISTM B3SUIMCh HamajaThb Ha OWHINTEHHA.
MaiikenscoH, rinaBa ¢u3nueckoro ¢axyiabTeTa YHUBepcuTera Umkaro, MpuHSUT HAOMIOAEHUS DJIMHITOHA, HO
oTKazaycsi corjamarbes ¢ Teopueil. Komnera Maiikenbcona ¢ ¢akymnbpreTa acTpoHOMHUHM ToBOpwiI: «Teopus
DifHiTeiiHa — 3a0myxaenue. Teoputo, coracHo KOTopor “a¢upa” He CyIecTBYeT U B KOTOPOW rpaBUTAIMS — HE

CHJIa, @ CBOWCTBO HPOCTPAHCTBA, MOXKHO CUMTAaTh HCKIIOUMTENHHO GE3yMHOI BBIXOIKOM, 1m0o30poM Beka»249.
Huxona Tecna Taxke HacMexascs HaJl DWHIITEHHHOM — HO OH, KaK BBIICHUJIOChH, M KPYTIIBIX TPEIMETOB OOSIICS.

HenaBHo 3a y:xuHOM AJjieKceil BBICKa3all CBOE CBEXEE XYJOKECTBEHHOE YCTPEMJICHHE: OH JKeJlaeT MOKPacHUTh
Bosiockl B cuHMi. Ha nBope XXI Bek, eTH yxe KpacsaT BOJOCH B CHHHI HUKAaK HE MEHBIIE Maphbl AECATHICTHH.
[IpaBnaa, neBATUNIETHHUX MO-TIPEKHEMY CPEIM HUX HEMHOTro. B crnemyronuii moHenenbHUK AJeKcel cTall mepBbIM B
CBOEHl IIKOJe, y KOro BOJIOCHI COBNAJalM IO LBETy ¢ dyepHWiIamMu. A Hukonaid, dyeTelpexyieTHEE 3XO CTapllero
Opata, ycTpomi1 y ce0si Ha roJI0BE B3PbIB JIAHMOBO-3€JI€HOT 0.

Peakuus 1mkonel okazajnach JOBOJIBHO IHpeAckasyemod. Heckoiabko JAeTulIeKk MNpOoJeMOHCTPUPOBAIIN
UHTEJUICKTyalbHble TIYOUHBI W BBICOTHI CO3HAHHMS M OOBSBHIM A3TOT CTHJIb KPYTHIM (B OCHOBHOM — JIPY3bs
Auexcest). MHorue mpoyme AeTH HE CMOIJIM CMUPUTHCS C TAKAM OTPBIBOM OT TPAJIHUIMU M MPHUHSIIUCH 003bIBATH
Hukonast «4epHUKOI». YUnuTenb NOTapaIiuics, HO OT KOMMEHTApUEB BO3JEPKAIICS.

dusznka BO MHOTOM CMaxMBaeT Ha YETBEpPTHIM Kiacc mKoinbl. Pusmkam Hagama XX BeKa HEEBKIUIOBO
NPOCTPAHCTBO BUAEIOCH MapruHalbHOM 001acThi0 HaykH. JIFOOOIMBITHO, OAHAKO HE CIMIIKOM-TO B OCHOBHOM
pycie, Kak ¥ CMHHME BOJOCHl. UM TyT siBnsieTcst Takoi DWHIITEWH M 3asBJISIET, YTO CHHUE BOJIOCHI Y HAC TEHepb —
nuck Mozabl. CONpOTUBIIEHHUE B €r0 Cilydae JJIMIOCh HECKOJBKO AECSITHIIETHH, HO MOCTENEHHO HUCCAKIIO — CTapoe
MOKOJICHUE OTMEpJIO, a HOBOE MPHUHSIIO T€ BO33PEHUS, B KOTOPBHIX OBUIO 0OJiee BCETO CMBICTA; U YK BO BCIKOM
cllyyae He MPUCYTCTBOBAJIO TBEPAOE BELIECTBO 1101 Ha3BaHUEM «3(UpP», TPOHU3BIBAIOIIEE BCE MPOCTPAHCTBO.

[Tocnennuiil BCIUIECK aHTUPEIITUBU3MA CIIy4HJIICS B I'epMaHNK — pOIMHE CaMbIX IIEPBBIX CTOPOHHUKOB TEOPHUU.
Torma B crpane num mojeBble ydeHus y anTucemMuToB. HoGemeBckuii mpusep 1905 roma ®@unmmm Jlenapn u
HoGenesckuii maypear 1919 rona Moxammec Crapk mozimepXuBajiy Tex, KTO CUMTAI TEOPUIO OTHOCHUTETHHOCTH
3aroBopoM eBpeeB 1o 3axBaty mupa. B 1933 ronmy Jlenapn nwucan. «BakHeHmIni MpuMep ONAcHOTO BIMSHUS

eBpeiiCKMX KPYroB Ha HayKy — DHMHINTEIH C 3THMH ero KOpsABbIMH MaTeMaTHueckuMu Teopusmu...»290 B 1931

ronxy B I'epMannu mosBuaack Gpouropa «CTo aBTOpOB NPOTHB DitnmTeitna» 291, B momHOM COOTBETCTBHH C
MaTeMaTH4ecKoil pa3BUTOCTHIO I'PYMIBI aBTOPOB B Opointope ydacTBoBano 120 ommoHeHTOB. Majo KTO M3 HUX
0Ka3aJICsl 3HAMEHUTHIM (PU3UKOM.

CrapunHsle coro3HHKHM DWHIITelHa — [lnank u ¢on Jlays — He moOexanu 3a BceMH ¢ KOpalisi, BBUAY 4YETO
Crapk HamaJl Ha HUX B CBOCH pedyH Ha TOP>KECTBE OTKPBITHS HHCTUTyTa UMeHHU JleHapna:

...K coocanenuio, eco [Diunwmetina) Opy3vs u cmopOHHUKY NO-NPENCHEMY UMEIOM B03MONCHOCHIb
npoododicams ¢80t pabomy 6 e2o dyxe. Hx enasuviii nokposumenv Iliank éce maxoice 80321a6/5em
Obwecmso kaiizepa Bunveenvma, eco nepegoduux u opye zepp ¢on Jlays ece ewe Oonyujen
uzobpaxcamov coeemnuxka no @usuxe 6 Axademuu nayk 6 bepaune, a smom meopemuueckuil

248 Onycanue sxeneauLIU DLIUHITOHA 1 peakiuu Ha Hee cM. y Kiapka, crp. 99-102.
249 Brian, crp. 102-103.
250 Byrian, crp. 246.

251 Cy. «The Reaction on Relativity Theory in Germany IlI: “A Hundred Authors Against Einstein”» B: John Earman, Michel Janssen, and John Norton, eds., The Attraction of
Gravitation (Boston: Center for Einstein Studies, 1993), ctp. 248-273.
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Gopmanucm  [etizenbepe, Komopwill ¢ DiHwmenuHoM 06a canoea napa, oajce umeem
YHUBEpCUMEMCKYI0 ondICcHOCHb 292,

[eitzentepr [XaiizenOepr| Bo3manm Hamuctam 3a 00pOTY, BO3IIIABUB MX YCHJIHS IO Pa3pabOTKe aTOMHOMN
60omOb1. [lo cuacTpio, TEOPHIO OTHOCHTEIHHOCTH OH 3HAJl HE MmaKk TIyOOKO, M MOITOMY HALMCTOB OOCTaBHIIH
aMepHKaHCKHEe TeHHH — HuTaibsHen DHpuko dDepmu, BeHrp Oasapa Temrep m Hemenn Buxrtop Baiicckomnd.
OWHIITENH JepKaJICsl B CTOPOHE OT 3aBapyXH, HE OTBEUYAsk HU CEPhE3HBIM ONIIOHEHTAM, HU IICHXaM.

OiHmTeH yexan Ha aBa Mecsina B llacammny — B KamudopHmiickuii TeXHOTOTMYECKHM HHCTUTYT, a

peiixcripesunent Gpon ['MHAHOYPr TeM BpeMeHeM HasHawmn [ utiaepa cBonM Kauipepom293, [IITypMOBHKH BCKOpPE
COBEPILIM HaJleT Ha OepIMHCKYIO KBapTUpy DWHIITEHHa M ero JieTHoro nady. 1 ampens 1933 roma HauucTsb
3aXBaTUJIM €ro COOCTBEHHOCTb M IPEJIOKWIN Harpaay 3a €ro MoMMKY Kak Bpara rocyaapcrsa. B ToT MomeHT
OuinmreitH myremectsoBan no EBpome n mompocun yoexumia B CIIA — B HoBOM IIpMHCTOHCKOM MHCTUTYTE

TepCIeKTHBHBIX McchenoBanuii. Cyas mo BceMy, pemarommm (axtopomZ294 B BeiGope Mexay IIpHHCTOHOM 1
KanTexom cTano cornacue NpuHATH U €ro accucTeHTa — Banbrepa Maiiepa. OitHmTeliH npu6sin B Hero-Mopk 7
okTs0ps 1933 rona.

DUHIITEIH IPOBEJI CBOM MO3/IHUE TOABI B TIOMBITKE CO3AaTh OOBEAMHEHHYIO TEOPUIO BCeX cuil. st aToro o
BBIHY)KJIEH ObUI COCTBIKOBATh OOIIYI0 TEOPUIO0 OTHOCHTEIBHOCTU C 3JEKTPOMArHuTHOM Teopueld MakcBesia U ¢
TEOPHSIMH CHIIBHBIX M CITA0BIX SICPHBIX B3aMMOJCHCTBHIA, a Tak)Ke, YTO BaKHEE BCETO, C KBAHTOBON MEXaHHUKOM.
Maio kTo u3 ()M3UKOB BEpUII B MOJO0HYI0 YHU(DHUKAIIMIO. 3HAMEHUTHIM aBCTpO-aMepuKaHCKuii Gu3uk Bombgranr

[Maymu oTmaxHyscs oT Hee co cioBamu: «To, uto BOr paspsn HAa YacTH, HUKOMY HE CBECTH BOGIMHO» 299,
OWHIITEHH xe roBopui Tak: «Ko MHE B OCHOBHOM OTHOCSITCSI KaK K OKAMEHEJIOCTH, OCJICNIIEeH U OrjoXIed OT
Opemenu ser. He To 4ToObl MHE Takas poib OblIa OTBPATUTENbHA, MTOCKOJIBKY OHA BIIOJHE COOTHOCUTCS C MOUM

Temmepamentom» 296 . Ham eme mpexcront yoenuThcsl, yTo DWHINTEWH ObUI HA BEPHOM IyTH, HO Ha MHOTO
JECATUIIETUI 0O0THAI CBOE BPEMHI.

B 1955 roay OJifHmTeiiHy MOCTAaBHIM JHAarHO3 — aHEBPHU3Ma AOpTHI TOJIOCTH KUBOTA. Pa3pbiB aHEBPH3MBI
OPUYMHWI €My MHOro OolM ¥ BbI3BaJ OONBINYI0O MHOTEPI0 KpPOBH. lJ1aBa XHUpPyprU4eCKOro OTAENICHHS
Hero-iflopkckoit 6oabHMIIBI 00cienoBai yyeHoro npsMo B [IpuHCTOHE W 3aKIIIOYMII, YTO OIEepalus BO3MOXKHA,
O/IHaKO OUWHINTEHH OTBETHI. «5l HEe BEpI0 B MCKYCCTBEHHOE IPOJJICHHUE xu3Hn» 297 . Xaue Anb0epT, K ToMy
BPEMEHU — M3BECTHBIN Mpodeccop TpakAaHCKOTO CTPOUTENHCTBA B YHHBepcuteTe Kamndopuun, — npuneren u3
bepknu n moneitancs nepeyodenuts oria. Ho DitHireitn ymep Housto, B 1. 15 18 anpens 1955 roga. Emy 65110
CEMBJIECST MIECTh JIET. XaHC AbOepT CKOHJAIICS OT HH(apKTa BOCEMHAAUATH JIET CIycTs, B 1973-Mm.

OrnsanpiBasch Ha CONPOTUBIICHHWE M BpaKdy, Kakue eMy MPHUIIOCh MEPEXUTh, Ha TPemeT U NPEKIOHEHHE,
KOTOpBIE OH BBI3bIBAJI K ce0€, MOXKHO CyMMHpPOBATh BKJaJ OWHINTEHHa B FE€OMETPHUIO €r0 K€ MPO3andeCKUMU
cinoBamu. O cBoeil peBOMOIIMOHHON paboTe oH nucai:. «Korja ciemoi KyK MoJ3eT Mo MOBEPXHOCTH I1apa, OH He

CO3HACT, 4UTO CIro IIYyTb UCKPUBJICH. MHe noBe3J10 310 3aMeTI/ITB»258.

Yacte V. UcTopust Butrena

B @usuxe XXI| sexa npupooa npocmpancmea onpedensiem cunvl npupoowvl. Qu3uKu 3auepuléarom ¢
OONOIHUMENbHBIMU  UBMEPEHUAMU, a CYMb uoeu 6 MmMOM, UMO HA QYHOAMEHMATbHOM YPOGHEe
APOCMPAHCIBA U BDEMEHU, MOJCEN, U He CYUecmayem.

I'naBa 29. JlukoBUHHAS PEeBOJIONHUS

252 Brian, ctp. 284.

253 3p suBaps 1933 r. — ITpum. nep.
254 Brian, cp. 233.

255 Brian, crp. 433.

256 pais, crp. 462.

257 pais, ctp. 462.

258 http://stripe.colorado.edu/~judy/einstein/himself.html (arpens, 1999).
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EcTh nH CBsI3b MEXIy NMPHUPOIOM TPOCTPAHCTBA M 3aKOHAMH, KOTOPBIM 3TO TPOCTPAHCTBO TOAYUHSICTCS?
DUHIITEWH MOKa3aJl, YTO MPUCYTCTBUE MATEPUH BIHUSET HA FEOMETPHUIO, MCKaXas MpOCTpaHCTBO (M Bpems). [l
CBOErO BEKa — JIOBOJIBHO pajMKalibHast MbICiIb. HO B COBpEMEHHBIX TEOpUSAX MPUPOJA MPOCTPAHCTBA U MaTEPUU
MEpEeIUIeTeHbl MEXIy co00i Kyaa Tiry0ike, HEXeNu NpeAcTaBisul DHHIITeWH. Jla, mMarepus MOXET HCKaXaTh
MPOCTPAHCTBO.: TaM — CaMyl0 MaJlOCTh, CIM — YyTh CHJIbHEE, €CJIM O4YeHb nocrapaercs. OHaKo B HOBOM (U3UKE
MIPOCTPAHCTBO MOYKET OTBHITPAThCS Ha MaTepuH Topaszao Oospine. COTrNaCHO STHM TEOPHSM, CaMbleé OCHOBHBIC
CBOMCTBA IPOCTPAHCTBA — HAIPUMEP, €r0 pa3MEPHOCTh — OMNPEAEISIOT 3aKOHBI MPUPOJBI U CBOWCTBA MAaTEPUU U
SHEPIUH, U3 KOTOPBIX cOCcTOMT Hamra Becenennas. [IpoctpancTBo U3 emMKkocTH BeeneHHOM mpeBpariaeTcst B Cyauio,
KOTOPBIN pelaeT, 4eMy BooO1e ObITh.

B pamkax Teopuu CTpyH CYIIECTBYIOT HACTOJBKO MAalbie JOMOJHHUTENbHBIE U3MEPEHUS TPOCTPAHCTBA, UTO
CBOOOZHOE MECTO B HHUX HEBO3MOKHO HAOIIOaTh B COBPEMEHHBIX JKCIIEPUMEHTAIIBHBIX YCIOBHSX (XOTS
KOCBEHHO, BIIOJIHE BEPOSTHO, HAM 3TO BCKope ynactcs). OHHM, MOXKET, U KPOIIICYHbIC, OTHAKO CBOCH TOIMOJIOTHEH,
T. €. CBOMCTBaMH, OOYCIOBIUBAIOIUMH UX (OpMY, — K TIPUMEPY, MIOCKOCTH, chephl, KpeHens uiu 0yonuka, —
OMPENeNISIFOT, YTO BHYTPH HHX CylecTByeT (Hampumep, Mbl ¢ Bamu). CBEpHH Mbl 3TH KpOIICYHbIC OyOIUYHbBIC
U3MEPCHUS B KPEH/IENb U — MIIUK! — 2JIEKTPOHBI (U, KaK CIIEACTBUE, JIIOJIH) MOTYT MepecTaTh CylIecTBOBaTh. boiee
TOTO: CTPYHHAsl TEOpHs, MO-TIPEKHEMY IUIOXO MOHSATAs, Pa3BUIIACh B JIPYTyI0, M-TEOpHIO, O KOTOPOH MBI 3HaEM
elle MEHbIIIe, HO OHA, TIOXO0KE, BEAET HAC K CJIEAYIOLIEMY 3aKJIIOUEHHIO: IIPOCTPAHCTBO M BpEMs Ha CaMOM Jielie He
CYLIECTBYIOT, a SIBJIIOTCS JINIIb alIPOKCUMALMSIMU YET0-TO 00JIee CI0XKHOTO.

B 3aBucHMOCTH OT CBOICTB Balleil JUYHOCTH BBl K ITOMY MOMEHTY JHOO TpPUMETECh XO0XOTaTh, JHOO
BBIKPUKHMBATh TJIyMJIMBBIE 3aMEYaHUs B aJpeC YYEHBIX, TPATAIUX TSHKKUM TPYAOM 3apaOOTaHHBbIE HAJIOTOBbIE
cpenctsa. Ml eme yBUAUM, 9TO caMi (PU3UKH JOJITHE TOABI pearnpoBajIn Ha MPOUCXOAAIIEE Tak jke. HekoTopsie —
Jo cux nop. Ho i tex, KTo HbiHe paboTaeT B 0071aCTH TEOPUU 3JIEMEHTapHBIX YacTULl, TEOPHUs CTpyH U M-Teopus,
XOTh W HE JOKa3aHHBIE CTPOTO, — BCE PABHO B MOpsIKE Bemied. M, He3aBUCUMO OT TOTo, OYAYT JIM JOKa3aHbl WA
ONPOBEPTHYTHI 3TU TEOPUU WJIM UX HPOM3BOJHBIC, CTAHYT JIM OHU HEKOH «OKOHYATENBbHOW TEOpUEH», OHH YKe
M3MEHIIN ¥ MaTeMaTHKy, 1 (pHU3HKY.

C sBrneHueM CTpyHHOH TeopuH (UMK BHOBb BEPHYJIUCh K MApTHEPCKOW IUCIMIUIMHE — MaTeMaTHKe,
a0CTpaKTHOH Hayke, 3aHATOW co BpeMmeH [ mimpOepra mpaBUiIaMH, a HE PeaJbHOCTBIO. Teopus cTpyH u M-Tteopust
MOKa JIBUKUMBI HE TpaJulien o3apeHust GU3NKOB M HE IKCIIEPUMEHTAJIbHBIMU JaHHBIMH, KOTOPBIX HE XBaTa€T, HO
OTKPBITUSIMH HMX MaTeMaTH4ecKod cTpykTypbl. He B decTh yrajaplBaHus HOBBIX YacTHIl JbETCS TEKMJA, a 3a
OTKPBITHE TOTO, KaK Teopusi OOBSCHSAET CYIIECTBOBAHME yXKe€ MMEIOIIMXCs. BronHe oco3HaBas, 4TO MOJO0HBIE
OTKPBITUSI 00OpAaTHBI OOBIYHOMY XOIy HayKH, (DM3WKH MPHIyMald HOBBIM HAYYHBIH TEPMHUH — nocmckazavue. B
CTpaHHOW aKpoOaTHKE HAyYHOr0 METO/Aa caMa TEOpHUs craja MpeaMeToM (MEHTaJIbHOr0) SKCHEPHUMEHTa, a
NOOOPHMKH IKCIEPUMEHTAIBHOCTU — TeopeTukamu. Hecnyuaiino OaBap ButTteH, HbIHE I1aBHbIN H1€0J0T HOBOM
Teopuu, noiayuns He HoOeneBckyro mpemuto, a menans Punmza — Maremarnueckuid 3xBuBajieHT HoOereBkwu.
[TockoabKy TeoMeTpHsi U MaTepHsi — OTPaXEHUs JPYT APYra, Tak K€ JODKHBI ObITh CBS3aHBI MEXIy COOOW M MX
COBpEMEHHBIEC HCCIeIOBaHMs. BUTTEH WaeT eme Jaibllie: OH YTBEP)KIAeT, YTO CTPYHHAs TEOpHs JOJDKHA CTaTh

HOBOH BETBBIO reOMeTpHH259.

Bce 310 noxoke Ha IpeablIyIIe PEBOIIOLUN — OHU TOKE€ MEHSUIM HE TOJIBKO IPEACTABIICHUS O IPOCTPAHCTBE,
HO W METOJ, KakvM 3TO NPOCTPAHCTBO HCCIAEAYIOT. MCTOpUS 3TOW PEBOJIONWH, OJHAKO, OTIMYAETCS OT
IpEbIAYIINX OTHOM BayKHOM JIETaJbIO: OHA BCE €Ile B pa3rape, U HUKTO He BelaeT TOJIKOM, YeM OHA OOepHEeTCs.

I'aasa 30. lecsiTh IpUYMH MOeii HEHABHCTH K Ballleii Teopuu

Ha nBope crosut 1981 rox. /lxon [lIBapiy yciblman B KOpuIope 3HAKOMBIN Tosoc. «OH, [1IBapir, Tel HeIHYE B
CKOJIBKMX M3MepeHHsx?» Oto DeifHMaH, B Te BpeMEHa elle HE «OTKPBITHIH», — KyJabTOBasg (urypa UL B
paspexxeHHbIX chepax ¢uzuku. DeilHMaH cuuTan Teopuio CTpyH cymacOpoanoil. IlIBapiy He Bo3paxan. OH yxe
MPUBBIK, YTO K HEMY HE OTHOCSATCS CEPHE3HO.

B Tot rox omuH crapiiekypcHuk npeacrasui LlBapiry HoBoro roHOro Koymiery no ¢ammmmu Muoauaos. Korna
[IIBapi BbIIEN, CTAPIIEKYPCHUK MOKadaa rosioBoi. «OH JeKTOp, a He HacToAuMi npodeccop. IeBsTh JeT TyT
y’Ke, a BCe HMKaK IMOCTOSHHOE MecTo He momyunt». Cmemok. «Paboraer Hax 3TON cBoel Oe3yMHOI Teopueil B
JBAJLATH LIECTH H3MEpeHHsx». BooOlie-To cTapiiekypCcHUK 3a0imyxaajics. Bce HAuyMHAIOCh, /1a, C TEOpPUHU
JBaALIATH MIECTH U3MEPEHNH, HO C TEX IIOp OHA YCOXJa J0 JecATH. Bce paBHO MHOTOBATO.

Jlonrue roapl Teopus KUILENAa U JAPYTMMH <«3aTpyJHEHHUSMU», KaK UX Ha3bIBAIOT (U3UKH, — COJepKaa
MpeAcKa3aHusi, Majo MOXOAUBIINE HAa peabHOCTh. OTpUIATEILHBIMUA BEPOSITHOCTAMU. YacTUIIaMH MHUMBIX Macc,
JIBIDKYyIUMUCS ObicTpee cBeta. U Bce paBHo IlIBapil octaBaincsi mpenaH CBOSH TEOpWHM — IIEHON COOCTBEHHOM
Kapbephl.

259 |vars Peerson, «Knot Physics», Science News , Tom 135, Ne 11, 18 mapra 1989 r., ctp. 174.
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Ectb Takoit ¢umbM, «10 npuums Moeit HenasucTu» 260 om mpasurcs Anexcero. D10 KMHO O Tpymme
CTapIIEKIACCHUKOB, B KOTOPOM TE€pPOMHS BBIXOJWUT K JIOCKE M YUTAET BCEMY KJIACCY CTHUXOTBOPEHHE O IECSATH
NpUYMHAX €€ HEHAaBUCTH K OoHpeHay, XOTs Ha caMOM JieJie 3TO CTUXOTBOpEHHE O ee JoOBU K HeMmy. Jlerko
npenctaButh Jxona [lIBapia, ynuTaromiero mo100HbIN OITyC, TOCBSIIICHHBIA €r0 TEOPUH: OH JIFOOMII ee ¥ He Opocal
— BOIIPEKH, a MHOT/Ia U Oarojaps ee TporaTeabHbIM MaJICHbKUM MOTPEUTHOCTSIM.

[IBap BWmen B CTPYHHOH TEOpPHHM HEUYTO TakKoe, Yero He 3aMedalld MpoYHe. HEKYI TIIIyOWHHYIO
MaTeMaTHYECKyI0 KPacoTy, KOTOpasi, 10 €ro OUIyIIeHUSM, He Morjia ObITh ciydaiiHa. To, 9TO pa3BUTHE TEOpUU
JaBaJIoch C OOJBIIMM TPYAOM, HHUKaK €ro He oOeckypakupano. OH MbITAICS PELIUTh 337ady, O KOTOPYIO
MPETKHYJICS DUHIITEHH U BCE OCTaJbHBIE [IOCJIE HETO: COTJIACOBAHME KBAHTOBOW TEOPUH C OTHOCUTENBHOCTHIO. 1
IIPOCTOTO PELIEHUS HE MPEABUIEIIOCE.

B ormnmume ot Teopur OTHOCHTENBLHOCTH, TIepBasi 0000IIeHHAs KBAHTOBAsI TEOPUS HE POKIANIACHh ACCATKU JIET
nociae OTKpbITHA IlmaHKOM KBaHTOBaHWS SHEpreTUUecKUx YypoBHeil. Bce msmenmnocs B 1925-1927 romax
Onmaronmapst ycunusim aBctpuiinia DpeuHa [lpénuarepa n Hemna Bepuepa [eitzenbepra. HezaBucumo apyr ot npyra
OHM OTKPBUIM — BO3MOXKHO, TOYHEe OyAeT cKa3aTb «U300pelu» — 3JeraHTHbIE TEOpUH, OOBACHSBIIUE, Kak
3aMEHHUTh HHIOTOHOBBI 3aKOHBI JIBMKEHUS IPYTUMHU YPaBHEHHSIMH, BKIFOUABIIMMHE MTPUHIIAIIBI KBAHTOBOW TEOPHH,
BBIBEJICHHBIE 3a IOCJIEAHUE HECKOJIBKO JIECATUIIETUH. JIBE HOBbIE TEOPUU MONYYUIIN Ha3BaHUS 8OJIHOGOU MEXAHUKU
U MampuyHou MexaHuku CcOoOTBeTCTBeHHO. Kak u B ciyyae crenuanbHON TEOPHUH OTHOCHTEIHHOCTH, CIENICTBUS
KBAaHTOBOW TEOPHH OBUIM 3aMETHBI JIMIIb B OTPHIBE OT TOBCEJIHEBHOW JKM3HHW, Ha Cel pa3 — HE H3-3a OemeHoi
CKOpPOCTH, a H3-3a MaJOCTH pa3MmepoB. [loHadady HE TOJNBKO CBSI3b MEXKIY IBYMSA TEOPHAMH M TEOpHEH
OTHOCHUTEJIFHOCTH OCTaBaJlach HEBHATHOM, HO M MX OTHOLICHUS MEXIy co0o0il. MaremaTndecku OHU BBITIJISAICTH
CTOJIb K€ Pa3HbIMH, CKOJIb UX IEPBOOTKPHIBATENN.

Boo0Opasure I'elizeHOepra — 100OpOMOPSIOYHOTO HEMIIA, B HJCATHLHOM KOCTIOME M NPH TaJCTyKe, Ha CTOJE Y
HEro TOJHBIA NOpsANOK. IIOCTENEHHO NpPEBPaTUBIIMCh U3 «gCee0 JAuuib ~ HALMOHAIUCTa» B «YMEPEHHOIO
npoHarcTa», ['eiiseHOepr Bo3rnaBmin paboty I'epmManuu Haj aToMHON OomOoi. [locie BOWHBI OH TBITAJICS
O0TOMBATbCA OT H3JIEBOK METOJOM «HY-Za-HO-s-Ha-CaMOM-Jlelie-3To-Bce-uepe3-cuity». ['elizenOepr co3gan cBOIO
TEOPHIO, aKTHBHO OMHUPAACh HA SKCICPUMEHTAIBHBIC JaHHBIC, B COTPYJHUYECTBE C KOJUIETOH-pU3nKoM Makcom

bopuom u Oymymum mrypmoBukoM Ilackyamem Wopmanom 261 . Bmecre omm paspaboTtanu TeopHIo,
O00BEIMHMBILYIO pa3pO3HEHHbIE (U3NYECKUE NpaBUiIa U 3aKOHOMEPHOCTH, HaOmrozaBuivecs (u3nkaMu Oosee

nBaaunaru jger. duzuk Méppu I'emn-MaHH ONMHCHIBa 3TOT MPOLIECC 1ax262; «Ouu cnenuam 310 BCe BOCIUHO [H3
IKCIIEPUMEHTAIBHBIX JaHHBIX]|. Beipabotanu Beskue npaBuiia ciioxkenus. Kak-to pa3 BopH ObL1 B OTIIyCKe, a OHH
IpY NOMOIIM 3TUX NpaBWil Nepenu3o0penu MaTpuyHoe yMmHokeHue. OHu M He 3Hamy, 4yto 310. Korma Bbophn
BEpHYJICS, OH, JOJDKHO ObITh ckazai: “[locroiite, rocmoma, 3To ke Teopusi MaTpuil ». Du3MKa mpuBelna UX K
paboueii MaTeMaTU4ecKOl CTPYKType.

A Bot pénunarepa mpencrasbre JJon XKXyanom ¢usukn. OH kak-To mmcan: «He OpiBano Takoro, 4ToObI

JKEHIIIMHA TIepecriana co MHOM M He Toenana Obl, Kak CIEACTBHE, MPOXXUTh CO MHOH BCIO €e KU3HB»203, Tyt
caMoe BpeMsi M1 MECTO 3aMeTUTh, 4To | eiizendepr, a ve lp&nuurep npeaokua NpuHIUI HEOTPEIeIEHHOCTH.

B cBoem moaxone k kBaHTOBOW Teopuu llpénunrep Oonee momnarajcsi Ha MaTeMaTUYECKUE DPACCYKICHUS,
HEKEeITM Ha OJKCIepUMEHTallbHble NIaHHble, Kak y ['ehizenOepra. IlpencraBeTe cepresnoro IlIpémunrepa — ¢
Jer4aiield TeHbIO YIBIOKM Ha JIUIE, JIOXMATOTO, TTOYTH Kak DiHImTeHH. OH 33 [yMUYNBO YTO-TO THIIET BO BIIOTHE
HIKOJIBHYIO TeTpaaky. [lomrymMmuTe — 1 OH, HUMaJo He 3a00TACh 00 ITUKETE, 3aCYHET B KaXK/I0€ YXO I10 KEMUYKHUHE,
9TOOBI HE OTBIEKAaThCsA. HO OMHON THIIMHEI €ro TBOPUYECTBY Majio. ETo BONIHOBAsi TEOpHS MOSIBUTCS HE BO BPEMs
MPOTSHKEHHOTO MOHAIIIECKOTO OTIIETFHUYECTBA, a B pasrap TOro, YTo MPUHCTOHCKUM MaTeMaTuk ['epman Baiinb

HA3BAI CITO3THUM POTHUECKUM BCILIECKOM €ro KH3Hn»264,

Ipéaunrep BIiepBbIE 3aMUcall CBOE BOJHOBOE ypaBHEHUE HA CBHIAHWU HA TOPHOJIBIKHOM KypoOpTe, MOKa €ro
keHa Obuta B oThe3ie B [lropuxe. ['oBopsAT, 4TO OOIIECTBO €ro 3araJOYHOM BH3aBU MUTAIO €ro OEe3yMHYIO
TUTOJIOBUTOCTD LIENBIA ToJ7l. Takoe COTPyAHWYECTBO OOBIYHO HE OTMEUYAIOT B CTAThsX; HE OBUIO COABTOPOB M Y
crareit llIpéaunrepa. MimMst 3T0ro KOHKPETHOTO COaBTOPA, MOX0KE, YTEPSHO HaBCeT/a.

Xors y Ulpénuurepa ycioBus Tpyaa ObUIM MOJyYIlle, SKBHBAJEHTHOCTb €r0 BOJHOBOW MEXaHMKH U
MaTpu4HOM MexaHuku ['eitzenOepra Bckope mokasan anrauiickuil ¢pusuk [lons dupak. Enunas teopus, KOTopyro
OHHM TIPEJICTABISUIM, MOJNy4YWIa HEUTpanbHOE HA3BaHHUE KBAHMOGOU Mexanuku. Jlupak TakxKe pacHuIupuiI

260 19 Things | Hate About You - amepukanckas mosoaexuast komeaust 1999 rona, pex. xwun xanrep. — Ilpum. nep.

261 Engelbert L. Schucking, «Jordan, Pauli, Politics, Brecht, and a Variable Gravitational Constant», Physics Today (okts6ps, 1999), crp. 26-31.
262 y15 uHTepBbIo ¢ Méppu 'enn-Mannowm, 23 mast 2000 .

263 Walter Moore, A Life of Erwin Schroedinger (Cambridge, UK: University Press, 1994), ctp. 195.

264 Walter Moore, A Life of Erwin Schroedinger (Cambridge, UK: University Press, 1994), ctp. 138.
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KBAaHTOBYIO MEXaHHUKY M BKIIIOYWJI B HEE MPUHIMIIBI CICIHATBHOW TEOPHH OTHOCHTENBHOCTH (M pasmeiui
HoGenesckue mnpemun 3a kBaHTOBYI0 MexaHuky 1932 um 1933 romos). [lupak, omHako, OOIIyI0 TEOPHIO
OTHOCHUTEIILHOCTH B CBOU PAacCyKIeHUs He BKIOYMI. M Ha TO ecTh MpUYMHA: CAENATh 3TO HEBO3MOXKHO.

OWHINTEHH, pOAWTENh O0CHX TEOpHH, OTYCTIMBO BUJET KOH(MIMKT MEXITYy HUMH. XOTS 0oOIIas Teopus
OTHOCHUTENILHOCTH TJyOOKO peBH30Basia B3TJsiAsl HbiloToHa Ha BcelenHyro, oHa coxpaHwina OJHY W3
«KJTACCHUYECKUX» JIOTM: OTpeieicHHOCTh. Pacronaras Hy)xHOH WH(oOpManueld o cucteMe — XOTh O BallleM Telle,
X0Th 000 Bcell BeeneHnoi, — Bel Morim Obl, cornacHo mapaaurme HploToHa, paccunTtaTh cOObITHS Oymaymero. A
BOT IT0 KBAaHTOBOW TEOPHUH 3TO HE TaK.

HNmenHo 3T0 DUHIITENH TepreTh HE MOT B KBAaHTOBOW MexaHuKe. Culla 4yBCTBa MPUBENA €r0 K OTBEPKEHUIO
aToit Teopun. [locmeauue TpUAIATE JET KU3HU OH MBITAJICS PACITUPUTEH OOIIYI0 TEOPUIO OTHOCHUTEIHLHOCTH TaK,
9TOOBI OHA BKJIOYAlla BCE CWJIBI TMPUPOJLI, W HAAEICA, 4YTO B TIPOIECCe €My YAacTcs pa3o0paThCs C
IIPOTUBOPEYNEM MEKAY TEOPUEH OTHOCHTENBHOCTH U KBaHTOBOM Teopueil. He ynanocs. Uepes Tpuanats JeT mnocie
cMeptu DiHwTeiHa xon IBapi mouysul, 4TO HalIEd OTBET.

I'naBa 31. Heo6xonumasi HeonpeaeJieHHOCTh ObITHS

HeonpenenenHocTh B KBaHTOBOW MeXaHUKE — Jieno npuHuuna. [Ipunuuna HeonpeaeneHHocTU. CornacHo emy,
HEKOTOPBIE XapaKTEPUCTUKU CUCTEM, KOJIMUECTBEHHO ONMCAHHbBIE HBIOTOHOBCKUMH 3aKOHAMU ABM)KEHUS, HE MOTYT
OBITH OMHMCaHBl OECKOHEYHO TOYHO.

HenaBHo Anekcero CTpallHO MOHPAaBWIACH OAHA cTapas XoxMma. MoOHalIKa, CBSIIEHHUK U PAaBBUH WIPAlOT B
ronbd. IIpomasbiBasi, paBBUH BCsSKHi pa3 BockimmaeT. «bora B mymry, s mpomaszan!» K cemHanmatod iyHKe
CBALICHHUK HAa4YMHACT 3aKunaTh. PaBBUH oOe€lIaeT clIepKUBAThCs, OJHAKO, NMPOMAXHYBIIMCh MHUMO O4Y€PEIHON
JYHKH, onsiTh KpuuuT: «bora B nymy, s npomasan!» Tyt cBsieHHUK npenynpexnaer ero: «Eme pa3 pyraeniscs,
Bor 1e0st mopa3ut Ha MecTe». Y cleayromiei o cueTy JIyHKH PaBBUH CHOBA JIal 3€BKa U OISITh pyrHyics. HebGeca
NOTEMHENH, IOAHSJICS BETEp M CKBO3b Ty4dM >KaxHysla oclenurenbHas MonHud. Korma neiM paccesicd,
NEPENyraHHbIi CBAIICHHUK W OCTOJOEHEBINWH pPAaBBUH YCTaBHJIMCh HAa OCTAHKM MOHAIIKH, MOPKApEHHBIE 10
xpycra. 1 TyT ¢ Hebec pasnancs rpoMonoo0Hsli rosoc: «bora B aymty, s npomasain!»

AJexcell TOBOPUT, YTO 3TO CMELTHO, IOTOMY YTO HEMOYTUTENIBHO K bory, T. €., UHbIMU CJI0BaMH, NIPEJICTABIISIET
00XECTBO HECOBEPIIEHHBIM, CIOCOOHBIM Ha YeJoBe4YecKHe OIuomHOCTH. [loHsTHe 0 HecoBepuieHHOM bore umu
[Tpupozne — BOT uTO 3a00THII0 MHOTUX (PU3UKOB B KBAHTOBOM MeXaHHKe. bory ke yka3aTb MECTOIOJIOKEHHUE Yero
ObI TO HU OBUTO TOYHO — Pa3 IUTIOHYTH, HET?

OTOT mpeAen ONPEAEICHHOCTH B MPUPOAE BAOXHOBHI OHHINTEHHA Ha 3HAMEHHTOE BBICKA3bIBAHHE!
«KBaHTOBass MexaHHKa [EHCTBUTENBHO BleyaTyisieT. Ho BHYTpEeHHHII Trojloc TOBOPUT MHE, 4TO 3TO €IIe He
HacroAmui MakoB. DTa Teopust TOBOPUT O MHOIOM, HO BCE€ JX€ HEe NPUOIMKAEeT HAC K pasrajgke TaiHBI

BcesbiHero. Ilo kpaiiHeii mepe, s yBepeH, uto OH He Gpocaer kocTu»269. Ecim Gbl x0XMa Gblia B XOIy BO
BpeMeHa DHHIITEHHA — a 9TO OYEHb CTapasi IIyTKa, — OH, BO3MOXHO, MPoOopMoTai: «BCceBbIITHUI MOXXET METHYTh
MOJTHHIO Ky/Ia U KOT/Ia TIOYKENAeT».

BepositHo, — 3a uckimoyennem otHomenuit [Ipénunarepa ¢ ocodbamMu MPOTUBOMOIOKHOTO MOJIa — BCE B HAIICH
JKU3HU €CTh CIUIONIHAS HEONpPEeJeNIeHHOCTh. TaK OTYero jke, CIpPOCHM MBI, MPHHIMI, YTBEPKIAIOMIUNA HEUYTO
OYEBH/IHOE, 3aCIIy)KMBaeT CTOJb BeJMYaBoro mMeHu? HeompeneneHHocTs mpuHImna [eizenOepra — cTpaHHOrO
dacona. DTo pa3HHMIIA MEXKIy KIACCHYECKOW M KBAHTOBOM TEOpHEH — MEXAYy TMpelelnaMi YeTOBEUYECKHUX
BO3MOXXHOCTEH M, CKaXKeM TaK, 00’KECTBEHHBIX.

3aragaiite peOeHKY 3araaky: Bce raMOyprepbl-«4eTBepTh (PyHTOBUKM» B «MaKIOHAIIBICE» BECAT MO YETBEPTH
¢byHTa — TpaBaa Wik 9yiib? JICTHIIKA-IUHUKHA CKaKyT «YyIb», UCXOIA M3 JOTHKH, YTO KOMITAHHs, TPOIaromiast
COPOK MHJUTHOHOB TaMOyprepoB €XeJHEBHO, MOXKET KPYITHO COKOHOMHTH Ha Msice, He JOKJIAJbIBasi COTYIO OO
¢ynta B kaxnaeiii. Ho peus HEe O cucmemuoti ommOKe — B PaBHOM CTENEHM HE MOXKET OBITh, YTO KaXKIbIH
ramOyprep BecuT poBHO 0,24 ¢yHTa. Bech Gokyc B ToM, 4TO Kaxkablii Oyprep B «MakIOHAJIbICE» BECUT HEMHOKKO
nO-pa3HOMY.

Pasnuna Tyt He cBOAMTCA K KeTdymy. Ecim akkypaTHO BCe M3MEPHTh, BBUICHUTCS, YTO KaXKABIH ramOyprep
UMEET Pa3HyI0 TOJNIIUHY, YHUKAJIbHYIO ()OPMY U JIHYHOCTh — HA MUKPOCKOITMYECKOM ypoBHeE. Kak u cpeau mozei,
cpeau raMOyprepoB HEeT JIBYX OJMHAKOBBIX. C TOUHOCTBIO J0 KaKOTO JIECATUYHOTO 3HAaKa HaJI0 IOMEPHUTH Oyprepsl,
YTOOBI BCE MX Pa3nyaTh MO Becy? Pa3 ux mpomaror cBhIiie MULMapaa B roj, T. €. 109, aTux 3HaKOB JIOJIKHO OBITH
He MeHee 9. OHAKO B JIM Y 3TUX OyprepoB momeHstoT Ha3zBanue Ha «0,250000000-pyHTOBUKIY.

Byprep Oyprepy po3Hb — TO K€ BEpHO W ISl DKCIIEPUMEHTAIBHBIX 3aMepoB. JeHCTBHs, MPOM3BOIUMBIE B
npoLecce H3MEPEHHs, MEXaHM4YeCKoe M (U3MUECKOE COCTOSHHE BECOB, MOTOKM BO3/1yXa BOKPYT, MeECTHas
ceiicMudeckas akTUBHOCTh, aTMOC(epHOe JaBlieHHe — yiiMa MeTbuaimuX (akTopoB, M KaXKIbIi yTOUYKY MEHSIETCS

265 Y3 nuchma Ditnurreiina Makcy Bopuy 4 nekabpst 1926 r., apxusbl Diinmreiina 8-180. Llur. mo: Alice Calaprice, ed., The Quotable Einstein (Princeton, NJ: Princeton
University Press, 1996).
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IpU BCSAKOM CIEAyIOIIeM 3amepe. BBoaum pasinyeHue MOTOHBIIE — M C TapaHTHEd HE IOJIy4aeMm
BOCIIPOU3BOJIUMBIX PE3YJIBTATOB.

BoOT 3T0 — He TIpUHIUI HEONPENEIEHHOCTH.

KBaHTOBBII NPUHIUII HEONPEAEICHHOCTH UJET Jalibllie; OH IJACUT, YTO ONpE/eNICHHbIE KauecTBa 00pa3yroT
KOMNJIeMEHMapHvle napvl — Tapbl, Y KOTOPBIX €CTh OIPENEICHHOE OZpaHuyeHue. 4YeM TOYHEE U3MEPEHO OJHO
KauecTBO, TEM MEHEe TOYHO YyAacTcs H3MepUThb Jpyroe. CONNIaCHO KBaHTOBOW TEOPHH, 3HAYCHHE OSTHX
KOMILJIEMEHTapHbIX CBOWCTB 3a IMpeAeNaMu OrpPaHWYMBAIOLIEH TOYHOCTH HeonpedeneHHo, a HE IPOCTO 3a
npezaenaMu BO3MOXKHOCTEH Hallero 000pyJ0BaHHs.

MHorue roas! GU3NKU MBITATUCh J0Ka3aTh, YTO TAKOBO OTPAaHUYEHHUE HAIIel TEOpUH, a HE CaMOil MPHUPOIBL.
Onu npeanonaraiy, 4ro rAe-TO NPSYyTCsl KCKPBITBIE IEPEMEHHBIE» — ONPEACICHHbIE, HO HEMOABIACTHBIC HAIIUM
n3MepeHusM. OKa3bIBaeTcs, €IMHCTBEHHBIN BU U3MEPEHHs], 00CMYNHbIll HaM, — TAKOW, YTO TO3BOJIIET OTMECTH
3TU caMmble CKpbIThIe nepemenHble. B 1964 roxy amepukanckuii ¢pusuk J[xoH bemn oObsAcHMII, Kak 3TO MOXHO

npozenats266. B 1982-M sKcIepUMEHT MOCTABHIIM, ¥ OH MOKA3aJl, YTO MPEMON0KEHHE O CKPBITHIX TIePEMEHHBIX
HeBepHO. OrpaHuveHue 1eiCTBUTENIbHO 00YCIOBICHO 3aKOHAMU (PU3UKH.

MaremaTika TPUHIMIIA  HEONPEICIICHHOCTH  YTBEP)KIAET:  pe3ysbTaT  HEOMPEACTICHHOCTH  ABYX
KOMIIJIEMEHTapHBIX YJICHOB Maphl JOJDKEH PAaBHATHCS YMCITY, HA3bIBAEMOMY nocmoanHou Ilnanka.

MecTononokeHue — 4acTh OJHOW M3 KOMIUIEMEHTApHBIN Nap NMpUHIMIA HeonpeaeaeHHOCTH. Ee HamapHuK,
UMIYNbC, €CTh — 0e3 ydera (akTopa Macchl — CKOpPOCTh OOBeKTa. bpauHoe CBUAETENLCTBO ONMHCHIBAET
OrpaHUYEHHUE JJI ITOM Mapbl. NOIPEIIHOCTh OJAHOTO MEHSETCSl B 0OpaTHOM MPOINOPLUH K TOYHOCTU BTOPOro. Y
3TOTO OTPAHUYEHUS HET UCKIIOYEHHH, 9TO OUYeHb KaTOJIMUECKUI Opak: HUKaKUX HEBEPHOCTEH, HUKAKHX Pa3BOJIOB.
YMHOXaeM MOTpelIHOCTh ONPEETICHNUS MECTOIOJOXKEHNUS Ha MOTPEHIHOCTh ONPEAETICHUsI CKOPOCTU U MOJy4aeM
4HCII0, paBHOE yHCTy reppa [lnanka.

ITocrosnnas Ilnanka — mamoceHbkoe 4yMciao. B mpoTuBHOM cityyae Mbl Obl 3aMETHUIM KBAaHTOBbIE 3(P(EKTHI
ropaszio pasbiie (eciu Obl B TAKOM MHpPE BOOOIIE MOTJIM CYIECTBOBATh). [IpuiaraTeibHOe «MaTFOCCHBKUI» B
JAHHOM clly4ae eCTb OyKBaJIbHO «mHopsiaka MuwuIMapAHbix». IlocrosiHnas Ilnanka mpumepHO paBHAa OJHOU
MUJUTAAPTHON MUJUTHApAHON MutHapaHou, wiu 10—-27 dero-HuOyab, B JaHHOM CIIydae — SIAVHHMIIBI dpe-epammd.
Pasymeercs, 3HaueHue nocTossHHOM IlnaHka 3aBUCUT OT TOro, B KaKuMX €IMHMLAX OHA BbIpa)K€HA. Dpr-rpaMm —
€IMHUIIA, C KOTOPOW MBI CTalKuBaeMcsi B ObITy. [IpencTaBpTe HEMOMBMKHO JISKAIIMNA Ha CTOJIE OIHOTPAMMOBBIN
MUHT-TIOHTOBBIN MmapuK. J[1s1 OOJBIIMHCTBA M3 HAC HETOABIIKHO JICKAIIUI» 03HAYaeT CKOPOCTh, PABHYIO HYIIIO.
DU3UK-3KCIIEPUMEHTATOP 3HAET. U3MEpEeHHe 0e3 yKa3aHMs IPEJesioB NOrPEIIHOCTH UMEET Maslo cMbIcia. Bmecto
OTMCAHMSI «IIAPUK JIEKUT HETIOJBMKHO» B 3AMHCIX HKCIEPUMEHTATOPA MOSIBUTCA CKOpee Takas (hopMyiaupoBKa:
«lapuk He ABMKETCS OBICTpEe OJHOTO CAHTUMETpa B CEKYHIy». B Kitaccumueckoil gusmke 3T0 U Oy/IeT BeCh CKas.
B KBaHTOBOW MeXaHWKE Ja)ke 3Ta He OOr BECTh Kakas TOYHOCTh MMEET LEeHY.: OHAa YCTAHABIHMBAET Ipeel, C
KOTOPBIM MOKHO OINPEAEIUTh MECTOIOJOXKEHNE ITUHT-IOHTOBOTO 1IapUKA.

[Ipenen Tounoctu B 1 caHTUMETp B CEKYHAY NMPUBOIUT K IPAaHUYHONW TOYHOCTH, KOTOpAs, KaK M MOCTOSTHHAS
[Tnanka, — Ma-a-ajieHbKas-MagtoceHbKas. I[lposenaB BbIYMCIIEHUS, BBIICHUM, YTO MECTOIOJIOKEHUE IapHKa MbI
MOXXEM YCTaHOBHUTH ¢ TOYHOCTHIO 70 10-27 cm. IlockonmbKy Takoil mpenen HE CIHIIKOM CTECHSET, BO3SHHKAET
3HAKOMBIH BOMpoc: U KoMy 310 Hano? Jlo konna XIX Beka HUKOMY M HE OBbUIO HAJ|0 — BEpHEE, HUKTO HE oOparian
BHUMaHUsA. Ho maBaiiTe-ka 3aMEHUM NMUHT-TIOHTOBBIN IIApHUK Ha 3JeKTpoH. Kak pa3 Takyro 3aMeHy W IPOU3BENU
(GU3UKU B KOHIIE MTO3aIPOILIOTO BEKa.

[TomuuTE 00OpOT «O€3 yueTa (hakTopa MacChl», KOTOPBIA CTOJIb HETPUHYKJACHHO BKIIOYCH B ONpEICICHUE
umnynbca? OHO, MOXKET, B CBOE BpeMs M HE TIPOU3BOIMIIO 0COOOr0 BrieYaTIeHUs], OAHAKO HIMEHHO 3TO YTOUHEHHUE —
pUYMHA 3aMETHOCTH KBaHTOBBIX 3(p(hekTOoB B MacmTabax He IMMHT-ITIOHTOBBIX IIAPUKOB, HO aTOMOB.

MpI onpeaeniii Maccy mapuka ais muHr-modra B 1 rpamm. Macca anektpona — 10-27 rpammoB. B otnudne
OT IIapHKa, MOTPEUIHOCTh ONpPENENeHUs] CKOPOCTH B 1 cM/CeK sl 3JEeKTpOHA MpEeBpallaeTCs B OrpaHUYECHUE
oTpeneNneHusl TOYHOCTH uMityiabca 10 10-27 r-cm/cex — u3-3a akTopa Macchl AEKTPOHA MU3MEPEHHE CKOPOCTH,
Ka3aBIeecss HEOPEKHBIM, JIENIAeT OMpECICHUE WUMITYJIhCa OYEeHb TOYHBIM. 3aTO C BO3MOXKHOCTBIO OIPEICITUTH
MECTOIOJIOKEHHE 3JIEKTPOHA JIeJI0 MJI0XO.

Ecnu, kak u B ciiyyae ¢ MIApUKOM Ul MUHT-TIOHTa, MBI ONpPENEeNsieM CKOPOCTh JIEKTPOHA C TOYHOCTHIO 10 *
1 cm/cek, MeCTOTONOKEHHE IEKTPOHA HE yIAaCTCs ONpPENeNuTh TouHee, yeM + 1 cM. Takoe orpaHnyeHne TOYHOCTH
— COBCEM He MaltoceHbKoe. HampoTus, oHO 10BOJIbHO 3aMeTHO. [lapiinBasi BBIAET Urpa B MUHT-TIOHT IPU TaKOM
TOYHOCTH OIPEIENICHUST MECTOIOJIOKEHHS MIapuKa, HO HAa aTOMHOM YpPOBHE CHUTyalHus HWMEHHO TakoBa. Jlis
JJIEKTPOHOB B aTOME OIpPENENATh HX MECTONOJIOKEHHE Kak «Hy rae-To B paamyce 10-8 cm», yro m ectb
NpHUMEpPHBIC pa3Mephl aTOMa, 03HAYAET BBIHYKICHHYIO HEOIPEIEIIEHHOCTh B YaCTH CKOPOCTH AJEKTpoHOB 10 10+8
CM/CEK, a 3Ta HEONPE/IECIEHHOCTh MPAKTHUECKH paBHA CaAMON CKOPOCTH AJIEKTPOHA.

KBanroBoii Mexanuke B ¢opmynupoBke [ eitzenOepra m Llpénuarepa yaanock BechbMa YCIICIIHO OIHCAThH

266 pepn OITyOIIMKOBAIT CBOE TPEIIOKEHUE B HEJIOITO MPOCYILIECTBOBaBIIEM xypHaie «Physics». OObluHOE 3KCIIepuMeHTalbHoe oaTBepxkaeHue dusukos: A. Aspect, P. Grangier,
and G. Roger, Physical Review Letters , Tom 49 (1982). [Tozaueiiiue ycoBepieHcTBOBaHMs MOXHO Halitu B: Gregor Weihs et al., Physical Review Letters , Tom 81 (1998).
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SIBIICHHSI 1 aTOMHOM, U JaKe sepHON (PHU3UKHM CBoero BpeMeHu. Ho mpuMeHeHne NpruHITUIa HEOTPEACIEHHOCTH K
TpaBUTAlMM B OMMCAHWU TEOPUH DWHINTEHHA MPHUBOAMT HAC K JOBOJHHO JUKOBUHHBIM BBIBOJIAM O T€OMETPUHU
IIPOCTPAHCTBA.

I'maBa 32. burBa THTAaHOB

ONHIITETHOB NONUCK 00BEANHEHHOM TEOPUH MOJIS MOTYUYMII HE CIUIIKOM aKTHUBHYIO MOAJIEPKKY B TOM YHUCIIE U
MOTOMY, YTO KOH(JIMKT MEXKIy 00IIeli Teopreil OTHOCUTETLHOCTH M KBAHTOBOW MEXaHWKON CTaHOBHUTCS OYEBHUIICH
JMIIB B 00JIACTSAX HACTOJBKO MaJbIX, YTO Ja)Ke B HAILIM JHU HET HUKAKOM HaJex/abl HaOmoaaTh ux BopsaMyo. Ho
EBKHI TOBOPWII, UTO MPOCTPAHCTBO COCTOHMT W3 TOYEK, M TEOMETPHS JOJDKHA OBITh MPHUMEHUMA K JIFOOOH CKOJIb
YrOJHO Mayioil 00JIacTH, KaKyl0 TOJIBKO MOXKHO BOOOpa3uTh. Eciu jke Teopuu KOHQIMKTYIOT, 3HAYHT, YTO-TO HE
TaK ¢ OJIHOM Teopuer win ¢ o0enmMu — Hy win ¢ EBkiuaom.

Ob6nacth, B KOTOPOI BO3HUKAET 3TOT CAMbIi KOH(MIMKT, YAaCTO OMHUCHIBAIOT KAK YIbTPAMHKPOCKOIMUYECKYIO.
Jlnst mpuBep KEHIIeB CTPOTruX HUdp: 3To paccrosiHue nopsaka 10-33 canTuMeTpa, U Ha3bIBACTCS OHO NIAHKOBCKOU
onunou. JIns mroOutenel 3pUTENbHBIX 00Pa30B. €CIIM YBEJIUYHUThH TUIAHKOBCKYIO JJIMHY JI0 AUAaMETpa SHIEKICTKH
YeNI0BeKa, OOBIYHBIN IETCKHIA UTPATbHBIN MAPHUK pa3ayeTcs 10 pa3MepoB Habromaemon Beenennoit. [InankoBckas
JUTMHA — 0-0YeHb MaJieHbKasl. U Bce jke 10 CpaBHEHMIO C TOUKOW €€ pa3Mep rpoMajieH CBepX BCSIKOM MEpHI.

Kaxk-1o HOYBI0, TOCcTe paboThl Ha/ 3TOH TNIaBOH, OMTBa Mexay DiHiTeiiHOM 1 ['eiizenbeprom siBuiia ce0st BO
cHe. Con Hauaincs ¢ Toro, 4ro npumen Hukonait B o0pa3e DHHIITEHHA U TIOKa3a]l MHE KOe-KaKHe TeOpPETUIECKUe
BBIKJIQJIKH, KOTOPbIE OH HAaKpOIlaJ IIBETHBIM KapaHIAIIMKOM B CBOEM IIKOJIbHOM ajb00Me MO PUCOBAHHUIO:

Huxonaii 6 ponu Dunwmerina: Ilan, 5 omxpwin 06uyio meopuio omuocumenvrocmu! Koeoa eoxpye
ecmv mamepusl, NPOCMPAHCIMEO UCKPUBTIACMCS, d 68 NYCIMOM NPOCMPAHCMEe ePABUMAYUOHHOE NoJie
pasno Hymo u npocmpancmeo niockoe. Ha camom oene, eciu 3amv docmamouno mauyo oonacms,
NPOCMPANCME0 NPUOTUIUMENLHO NIOCKOE.

(Tym s yoce cobuparoce ckasamyw:. «Kakaa 3ameuamenvrnas meopusl Moowcno s ee na cmeHky
nogeuty?» — kax exooum Anexceil.)

Anexcetl 6 ponu I'euzendepea: I[lppowy nppowenus. I pasumayuonnoe none, kax u aoboe opyeoe,
NOOYUHAEMCS NPUHYUNY HEONPeOeNeHHOCMU.

Huxonaii ¢ ponu Dunwmerina: U umo?

Anexceu 6 ponu Ietizenbepea:. A mo, umo 6 nycmom npocmpancmee noie 8 cpeoHem, Moxcen, u
HOJlb, HO HA CAMOM Oelle OHO QHIYKMmyupyem 6 npocmpancmee u epemenu. U 6 npsm ouenv MaienbKux
obnacmsx smu payxmyayuy — me2az0opoeenHyie.

Huxonau 6 poamu Ounwmeina (noem): Ho eciu epasumayuonnoe noie (iykmyupyem, mo
Grykmyupyem u Kpususna npocmpancmed, Nomomy Ymo MOU YPAGHEHUs NOKA3bIEAIOm, UMO
KPUBUZHA NPOCMPAHCMBA CEA3AHA CO 3HAYEHUEM CUTIbL NOJIA...

Anexceu 6 poau I[evizendepea (nacmexaemcs): Xa-xa! Dmo o3znauaem, umo npocmparHcmeo
KpOuieyHvlx obnacmell Heb3s cuumamo niockum... Ha camom oene, eciu npuensioemscs nobausice —
6 Macumaobax nAAHKOBCKOU ONUHbL — BO3HUKAIOM KpOUleUHble YepHble 0bipouKu... Hexpacuso...

Huxkonaii 6 ponu Sunmumerina: A ckasan, xouy, umobwi Kpouieunvie obnacmu npocmpancmea OuLiu
naockumu!

Anexceu 6 ponu [etizenbepea: A éom u nem!

Huwxonaii ¢ poru Dunwmerina. A som u oa!

Anexceti 6 ponu I'etizenbepea: Hem.

Huxonati 6 ponu Diinwumetina: Jla.

...Jlnamor mpojmoipKaics B TOM JKe JyXe, MOKylaa s He MpOcHyJcs Bech apoxka. (Ot1o 3nak! He cremosaio
JIOKUTHCS CTaTh, HE JOMKCAB TIIABY.)

OpnHoBpeMeHHOE TPUMEHEHWE MPUHIUIA HEONPEIEIEHHOCTH W OOIIe TEeOPUH OTHOCHUTEIHLHOCTH K MaJbIM
00JacTIM TPOCTPAHCTBA NMPUBOJUT K (hyHIAMEHTATHLHOMY MPOTUBOPEUHIO C TeOpHEld OTHOCUTEIHLHOCTH BOOOIIIE.
Kro mpaB — Teitzenbepr unm DitHmTen? Ecnu npaB DifHIITEH, KBaHTOBas Teopus HeBepHa. Ho wmcropus c
KBaHTaMH HE MOX0’Ka Ha OMIMOOYHYIO: SKCIIEPUMEHT U TEOPHS CXOAATCS ¢ TOYHOCTHIO BBIIIE MUJUTMOHHOM JOJH.
Kopuemnckuit pusuk Toutnpo KuHocuTa, oaMH M3 BEeAyIIUX B KBAaHTOBOW JJICKTPOJAMHAMHKE YUCHBIX, HA3bIBACT
3TO «CaMOM JJOCTOBEPHOM Teopuel Ha 3eMIie, a MOXKET, U BO Bcell BceneHHOM — B 3aBUCHUMOCTH OT TOTO, CKOJIBKO B
Heil nHoIIaHeTIH» 267

Ecnu xBaHTOBas TEOpHs BEpHA, 3HAYUT, OMIMOOYHA TEOPHsI OTHOCHTEIBHOCTH. Jla, Y TEOpUH OTHOCHUTEIILHOCTH
ObUTM CBOM TOBOIBI TOpXecTBOBaTh. OJHAKO ecThb HroaHc. [loOGenbl TeOpuM OTHOCHUTENBHOCTH CBSI3aHBI C

267 Toichiro Kinoshita, «The Fine Structure Constant», Reports on Progress in Physics , Tom 59 (1996), ctp. 1459.
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HAOJI0JICHNEM MaKpOCKOITUYECKUX SIBJICHUH — CO CBETOM, MBIOKYIIUMCS MEUMO COJIHIIA, WK C JICTAIOIIUMHU BOKPYT
3emiii yacoBBIMU MexaHu3MaMu. OOmmas Teopusi OTHOCUTEIBHOCTH B MajbIX MacIliTa0ax 3JIEMEHTAPHBIX YaCTHI]
MoKa enie He mpoBepeHa. M3MepsiTh BO3ACHCTBHE CHJI TATOTCHHS HA HUX HEBO3MOXKHO — WX MAacChl JJIS 3TOTO
caUImKoM Mautbl. [103ToMy (U3MKHM MPEANOYHUTAIOT CTABUTH IO/ BOMPOC PE30HHOCTh TEOPUH OTHOCHTEILHOCTH,
0COOEHHO PUHIITEHHOBBI JOMYIIEHUS O MTPUOIUIUTENHLHOM MIIOCKOCTH MENbYalInX 00acTel MpoCTpaHCTBa. bbITh
MOJXKET, HEOOXOMMO TIEPECMOTPETh TEOPHIO DUHINTEHHA B OTHONICHUH YIIBTPAMUKPOCKOITMICCKIX 00IaCTeH.

Ecnu Ilmank w BhopsMe moOemun B crmope ¢ ODWHINTEHHOM, W METPHKA YIbTPaAaMHUKPOCKOMUYECKOTO
mpocTpaHcTBa (QIYKTYHPYET B IMMPOKOM JHAITa30HE 3HAUCHHH, BO3HUKAET Opyroi Bompoc, mormybdxke. Kakopa
CTPYKTypa MPOCTPAaHCTBA Ha YJIBTPaMHUKpOCKOMU4YeckoM ypoBHe? Kitod k OTBeTy, MoXoke, — B HJee, KOTOPYIO
deitHMaH U Apyryue MPOTJIOTHIIM ¢ TaKUM TPYAOM M 3a KOoTopyro apasHuin [lIBapria, oHaKo OH HE CUMTAN 3TO
HEJOCTAaTKOM, a TMPOCTO  MIJIOW  OCOOGHHOCTHIO  BO3NIIOOJICHHOW  cBoel  Teopuu. B 1mapcTBe
YIBTPaMUKPOCKOITMYHOCTH €CTh, CY.IS IO BCEMY, IPYTHe U3MEPEHHsI, CBEPHYTHIC B ce0€ CaMHX, HACTOIBKO MaJbIe,
410, KaKk 1 kBaHT B 1899 roxay, ocratorcs HezamedeHHbIMU. OHHM M €CTh KIIOYEBOW MHTPEIUCHT B CIIACUTEIHLHOM
CHaji00be NIJIs1 00IIel TeOpUH OTHOCUTENLHOCTH. VIMEHHO 0 HHUX Pa3MBIIUISUL, HO MO37HEe OTOPOCUT JIECSTKHU JIET
Ha3aJl caM Cco3/7aTellb TEOPUU OTHOCUTEIILHOCTH.

I'naBa 33. [locianbe B 0yThlIKe Kieiina-Kanyubi

3a geHb A0 CBOCH cMepTH OWHINTEHH MOMpPOCWI, 4YTOOBI €My MOAadd ero IOCIeAHUE pPacueThl II0
o0beuHeHHOM Teopuu nosist. OH TpUALATH JIET OECIUIONHO MBITAJICS U3MEHHUTH OOLIYI0 TEOPHUIO0 OTHOCUTEIEHOCTH
TaK, 9TOOBI OHAa OXBATHIBAJA U AIIEKTPOMATHUTHBIC CHUTBI. OIMH U3 CaMbIX MHOTOOOCIIAIONINX BApUAHTOB BO3HHK Y
Onnamrelina B 1919 rony, B caMoM Havase ero MoMCKOB, TIOKa OH pa30Oupain mouty. Mxes mocerusna ero co3HaHue
HE HaIpsIMYyIo, a 4epe3 MUCbMO OJJTHOTO HUIIETO MaTeMaTHKa 1o uMeHn Teonop Kamyma.

B mnuceme DiiHImITEHH Hamien mNpemioKeHHWe, KaK MOXHO OOBEAMHHUTH DSJIEKTPOMATHUTHBIC CHIIBI C
TPaBUTAIMOHHBIMH. Y STOW TeopuH OblIa OHA MaJleHbKas CTPAaHHOCTh. DWHINTEWH Hamucald B OTBeT: «Mmes
co3faHusi [00BEIMHEHHON TeOpHH]| TOCPEICTBOM MATHMEPHOTO LMJIMHIPUYECKOTO MHpa HUKOT/IA HE TMPHXOIMIA

MHE B rooBy...»208 TIsrumepusiii mumuaap? Ja KoMy BoobIIe Takoe MOIIIO IpuiitH B ronoy? Hukto He 3Haer,
kak Kamyma o aToro moaymarcs, oqHako DHUHINTEHH B TOM K€ MHChMe T00aBmI. «MHe Ype3BBIYaliHO CHMIIATHYHA
BaIa MeIcib». Ceifuyac HaM NMOHATHO, uTo Kamyra o6ornan Bpems, 0OJHaKO MOXaJHUYaI U3MEPEHUH.

Mpl yxe BUJeNH, 4TO 0oOlIas TeOpusi OTHOCUTEIBHOCTH ONMCHIBAJA, KAK MaTEpUsl BIUSET HA NPOCTPAHCTBO
yepe3 METPUKY, YbW KOMIOHEHTHI — ( -(akTopbl — COOOIIAI0T, KaK HMMEHHO H3MEPSTh PACCTOSHHE MEXIY
COCCIHUMH TOYKaMU Ha OCHOBAaHUH PAa3HOCTHU UX KOOpAWHAT. KommuecTBo g -(baKTOpOB 3aBHCUT OT KOJIHYCCTBA
M3MEPEHUM NpocTpaHCTBa. Hampumep, B TpeXMEPHOM INPOCTPAHCTBE MX IIECTh. B IUIOCKOM paccTOsiHWE paBHO
(pa3HHULa MEXAy KOOpAUHATAMH X )2 + (pa3HHUILIAa MKy KOOpAUHATAMH Y )2 + (pa3HuLa MEXIy KOOpAUHATaM Z )2,
T.€. g XX,QYy ugzz Bce paBHBI 1, a pakTOpBI, COOTBETCTBYIOIINE MEPEKPECTHRIM — J XY , §YZ U g XZ — Bce
paBHBl HYJII0 W WX HET B ypaBHEHHU. B ueTbIpeXMEpPHOM HEEBKJIMJOBOM IPOCTPAHCTBE U3 OOIIeH Teopuu
OTHOCHUTEJILHOCTH BBIXOJHT JIECATh HE3aBUCHMBIX  -(hakTopoB (IpUHMUMAsi BO BHUMAaHUE PaBEHCTBA THHIA § XY =(
YyX ), BCe OHH ONMCHIBAIOTCS ypaBHEHUsMU OifHinTediHa. Kamyma cHavama OCO3Had BOT YTO: €CIH B3STh IISATh
W3MEPEHUH, BO3HUKHYT emle J -(hakTophl, OTBEYAIONINE JOTOTHATEIEHOMY H3MEPEHHUIO.

Hanee Kanyna 3anancs BompocoM: eciu (OpMajabHO paclIMpUTh SUHIITEHHOBO MOJIE 10 MATH W3MEpEHUH,
KaKu€ ypaBHCHHA ITOJYyYaTCAa AJIA JOIOJIHUTCIIbHBIX g -Q)aKTOpOB? OTBeT OIIEIOMUTEIIbHEIMN; BBIXOJAT YPaBHCHHA
Makcpenna AJIA QJICKTPOMAarHuTHOT'O nojst! Haumnast ¢ msaroro HU3MCPCHUA SJICKTPOMArHe€TUu3M BJAPYI' BOSBHHUKACT B

TEOPHH IpaBUTALMK. DifHIITelH mucam: «DopMaNbHOE ¢MHCTBO Balleil TEOPHH OPa3uTeTbHO»209,

Koneuno, mHTEpmpeTanmsi METPUKH JOTIONHUTEIFHOTO W3MEPEHUS Kak (PU3MYECKOro AIIEKTPOMArHUTHOTO
noJyisi TpebyeT HEKOTOpOW BO3HW ¢ Teopuei. M uro Tam, kcTaTw, ¢ TOM camMoll MaleHbKOW CTPAaHHOCTHIO —
JIOTIOJTHUTEIBHBIM u3MepeHreM? Kaiyiia yTBepknman, 4To OHO KOHEYHO IO JUTMHE, a elle TOYHee — TaKoe
MaJIeHbKO€, 4TO Mbl Obl M €ro W HE 3aMETWIH, Jake eciau Obl caMH Komomwuinch BHyTpu. Cepx Toro Kamyma
3asiBWJI, YTO HOBOE HM3MEPEHHWE WMEET HOBYIO TOIOJIOTHIO: B HEH BMECTO MPSMON — OKPYKHOCTb, T.€. OHO
3aMbIKaeTcss Ha cebe, cBepThiBacTCsi (M MO3TOMY, B OTJIMYHE OT KOHEYHOH NPSMOI, KOHIIOB HE HMEET).
IIpencraBere IlaTyro aBeHIO ¢ HyNIE€BOM IIMPUHONW — B BUAE NpOCTOMl JuHHHM. B HOBOM n3MepeHuu Kamyiisl
NepeceKarole ee YJIULbl MPeBpaTATCS B OKPYXHOCTH, NpopesbiBaromuecs u3 Ildaroil aBeHro. Pazymeercs,
HEepeceKarolye YUl BO3HUKAIOT C MHTEPBAJIOM B KBapTaj, HO JONOJIHUTEIHLHOE U3MEPEHHE €CTh B KaXKAOH
TOYKE BJOJIb aBEHIO. TakuM 00pa3oM eciu J0OaBUTh JMHUM HOBOE M3MEPEHHE, OHAa HE 00paCTET OKPYKHOCTSIMH, a
HPEBPATUTCS B LMJIMHAP Haro1o0ue caoBoro nuiaHra. ToabKo O4€Hb TOHKOTO.

[To cytn, Kanyna yrBepskan, 4To rpaBUTAlMs U 3JEKTPOMArHeTU3M Ha CaMOM JIeie CyTh KOMIIOHEHTHI OJHOTO

268 pais, crp. 330.

269 pais, crp. 330.
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U TOrO ’K€, HO BBIVIAAT IO-pasHOMY HOTOMY, YTO MbI HaOIIOJaeM HEKOTOPOE YCPEAHEHHOE HEOLIYyTHMOE
JBIDKEHHE KPOILIEYHOT'0 YETBEPTOrO NMPOCTPAHCTBEHHOTO M3MEpEHHs. DUHINTEHH coMHeBascs B Teopun Kamyusl,
OJTHAKO YyTh IOro/is Bee ke nepexyman u B 1921 rony nomor Kamyne ony0aikoBaTh €ro TeOpHIo.

B 1926-m Ocxkap Kueiin, accuctent mpodeccopa B YHuBepcutere Mwuuurana, He3aBucHUMO OT Kamyib
NPEUIOKUIT Ty K€ TEOPHI0, HO C HEKOTOPBIMH YCOBEpIIEHCTBOBaHUSAMHU. OJIHO M3 HHUX — OCO3HAHHE, YTO 3Ta
TEOpHsI MPUBOIUT K BEPHBIM YPAaBHEHHSIM JIBH)KCHUS YACTHII, €CIIM B 3TOM 3araJIoqHOM IIATOM M3MEPEHUN YaCTHIIA
UMEET ONpEeNICHHbIE 3HaUeHUsl MMITyJIbCa. DTH «pa3pelIeHHbIe» 3HAYeHUsl OKa3aJUCh KPAaTHBI ONPENEICHHOMY
MHUHHUMaJIBHOMY MMITyJbcy. Ecnu momycTtuts, kak 310 cienan Kamyna, 94To mstoe n3MepeHne 3aMKHYTO Ha Camo
cebs, MOXKHO MPHUMEHATh KBAaHTOBYIO TEOPHUIO I TOrO, YTOObI paccyUTaTh U3 MHUHHMAJIBHOTO HMITyJIbCa
BO3MOJKHOE 3HAUCHHE «IJIMHBD® 3TOT0 CBEPHYTOrO MATOro mu3MepeHus. Ecim Obl BIPYr BBIACHHIIOCH, 4YTO
U3MEpEHUe 3T0 — 0003pHMOr0, MAaKPOCKOIIMUYECKOTO pa3Mepa, TEOpHs 0Kas3anach Obl 10J] Yrpo30ii, HOCKOIbKY MBI
ATOTO M3MEpEHHUs HUKAaK He HaOmomaeMm. Ho momyuwmiics pasmep 10-30 cantumerpa. be3 mpoGiem. M3mepenune
CKPBITO OT TJ1a3 Oy/b 37I0POB.

Teopus Kneiina-Kanyupsl HaMekana Ha (GOpMalbHYIO CBSI3b MEXIY TEOPUSMHU, HO HE HA CTPYKTYpY, KOTOpast
TYT J€ IPEeNOCTaBIsla HEUTO COBEPLICHHO HOBoe. Clelylolue HECKOIbKO JIeT (GHU3UKH HCKaIU JIpyrue
Npe/CKa3aHus, Kakue Moria Obl 1aTh 3Ta TEOpHs, — MPUMEPHO B TOM JK€ Kiroue, B KakoM KielH paccyxnan o
pa3Mepax HOBOTO M3MepeHus. MM ynanock HallTM HOBBIE JOBOABI, KOTOpPBIE Bpoje Obl MOApa3yMeBajH, 4TO C e
MIOMOIIBI0O MOKHO TpEJICKa3blBaTh COOTHOLIEHWE Macchl JJIEKTpoHa M ero 3apsaa. OJHako pes3ysbTaT
MPEICKa3aHMsl CHIILHO PACXOAMJICS C peallbHOCTBIO. [ 1e-To Ha MONITYyTH MEXIY STHM 3aTPpyIHEHHEM M CTPaHHBIM
MpeICKa3aHUEM IISITOr0 M3MEPEeHUs: PU3UKU OXJIa/lelld K HOBOW Teopuu. DUHIITENHH B MOCIEIHUHN pa3 BEpHYJICS K
Heit B 1938 romy.

Kanyma, ymepmwmii 3a rom g0 DWHINTEHHa, Tak MOYTH W HE MPOJABHHYJICSA panee. Ho koe-dto ¢ ero
HEONEepHBIIEHCS TEOPHH eMy MOo-KpymHomy mnepenano. Korna on mucan DitHmreiiHy, emy Obuio 34 u OH yxe
JeCSITh JIET COZAEPIKal CEeMbIO Ha JKaJOBaHbE MPHBAT-IOLEHTa (MPHUMEPHBIA aHANOr accucTeHTa mpodeccopa) B
Kénurcbepre. 910 camoe KaJloBaHbe Jy4YIlle BCEr0 OMMCHIBACTCSA B TEPMUHAX IOPOTOH €ro cepily MaTeMaTHKH: 3a
KaXJIbIil CEMECTp OH MOJydas 5 pa3 mo x pa3 y HEMEUKHX Mapok (HJH, TOBOPSI CTPOTO, 30JI0THIX MApOK), TAE X
OBUIO PaBHO YHCITY CTYIECHTOB B €T0 KJIacce, a y — YHCITY JICKIIMOHHBIX YacOB eKeHEAEIbHO. B urore momydanocs
npumepHo 100 mapok B roa. B 1926 roay DitHiuTellH Ha3Bal Takke yCIOBUS XKHU3HH «SChwierig» , 4to mpumepHO

03HAYAET «TONBKO cobaky MoryT skuth Tak»2 /0. C momomipio iinmTeitna Kamyna B 1929 rofay HaKOHEI[ TOMyqHI
npodeccopckoe 3BaHue B YHuBepcutere Kuns. On mepeOpancs B ['érrunren B 1935 romy, rme cran
MOJTHONPaBHBIM TpoeccopoM. TaM OH M MPOXKHII elIe AEBATHAAIATH OTBEJCHHBIX eMy JeT. OJHaKo BIJIOTH /10
1970-x BO3MOYKHOCTh HOBBIX H3MEPEHUI BCEPhE3 HE pacCMaTPUBAI HUKTO.

I'naBa 34. Poxnenune cTpyH

Kro 3Haer, xorna HaxJyiIHET BOOXHOBeHHE? Ellle HeBO3MOKHEE y3HATh, Ky/ia OHO 3aBeZieT. McTtopus cTpyHHOI
TeopuH HauynHaeTcs Ha BepumHe 750-¢yroBoi Topel B CpemmszemMHOMOpbe. ['opoa HaspBaeTcss Dpude, 4TO Ha
Cununmu, — HeCTIeIIHbIH, JKapKuil, YIUIBI €ro Y3KM U OJITHl B JPEBHHMU KaMeHb. Dpuye Obl1 Jpudye, KOraa Io
3emiie emie Opoamn Panec. HeiHe ropoa 3HaMeHHT B mepByr ouepens coum «Centro Ettore Majorana» -
KyJbTYPHBIM M Hay4YHbIM LIEHTPOM, B KOTOPOM HE OIMH JECSATOK JIET MPOXOIAT JICTHUE LIKOJBI TMPHUMEPHO
He/enbHOM npoTsbkeHHOCTH. [1Ikomer «3TTOpe Mamkopana» — cOOpHIIIa CTyIEHTOB CTApPIINX KypCOB M MIIQIIINX
COTPY/AHUKOB (haKyJIbTETOB, TJI€ OHH BCTPEYAIOTCSA C BEAYIIMMHU YYEHBIMHU Pa3HBIX OONACTe M MPOCITYIIUBAIOT
JICKIMH TI0 CAaMbIM ITePEIOBBIM TeMaM HayKH.

Jletom 1967 roga onHONM W3 TaKWX MEPEIOBBIX TEM OKA3aJCs MOAXOJl K TEOPHH AJIEMEHTAPHBIX YACTHI] MO

Ha3BaHHEM «TeopHsi S-maTpui». [abpuane Benermano2 71, uranbsHckmii BhITycKHUK WHcTuTyTa BeiliiiMana B
W3paune, HaxomwWics B ayAWTOPHU M CIyLIaJl CBOErO HHTEIUIEKTyaJbHOro repos — Méppu I'enn-ManHa.
l'enn-MaHH BCKOpe MOJYYHMT 3a CBOE OTKpbITHE KBapkoB HoOeneBCcKylo HpeMHi0 — MX B TO BpeMs CUUTAIU
BHYTPECHHUMH COCTABJISIFOLIMMHU CEMEHCTBA 3JIEMEHTAPHBIX YaCTHUIl, Ha3bIBAGMBIX adpoHamu (B TO ke CEMEHCTBO
BXOJSIT MPOTOH M HEWUTPOH). BroxHoBeHue, koropoe BeHenmaHo oOpen Ha TOil JEKIUH, Yepe3 HECKOIBKO JIET
IOJBUTHET €ro K CO3JAaHMI0 Hayal CTpyHHOW Teopun. Temoi torgamHed nekuun Iemn-ManHa Obliu
3aKOHOMEPHOCTH MaTeMaTHYECKOU CTPYKTYPBI S-Mampuybi.

S-matpunty npuayman I 'eitzenoepr, Buepsoie B 1937 roxy npumenun J[>xon Yunep, a pacliBeT ee IpuIIencs Ha
1960-e, u obecrieunn ero ¢usuk u3 bepkmu [xeddpu Yy. Byksoii S ob6o3Hauaercst «scattering» [paccesnue],
HOCKOJIbKY IJIaBHBIM crIOcO0 M3y4eHUs 3JIEMEHTApHBIX YacTUL (PU3MKAMM TAKOB: (DU3MKU PA3TOHSIOT YACTHULBI 10
OCIIeHBIX CKOPOCTEH M SHEPTHA, TOCIIE YeTO BISAMBIBAIOT UX JPYT B APYKKY U CMOTPSAT, KaKHe UMEHHO ApeOe3rn

270 Dictionary of Scientific Biography , crp. 211-212.

271y unTepBblo ¢ ['abpudne Benenuano, 10 anpens 2000 .
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HOJIETST BO BCe CTOPOHBI. [IpuMepHO Kak n3ydarh yCTPOHCTBO aBTOMOOMIIS ITyTeM OpPTraHU3aIMK aBTOKATacTpo(.

B menkux aBapusax yaaercs OTOpBaTh 4TO-HMOYAb CKydHOE, Bpoje Oammepa, a BOT Ha FOHOYHOHW CKOPOCTH
rjla3aM MPUCTAILHOTO HaOMIOaTeNsl MPEACTaBUTCS MOJET Jake CaMbIX KPENKO BBHUHYEHHBIX B IMAaCCaXKUPCKOE
cuyieHbe OonToB M raek. Ho ects omHa Oompmias pa3Huna. B skcrnepuMeHTanbHON (HU3MKE, BIEMHB C pa3Maxy
«meBn» B «(popa», MOKHO MOITYYUTh Ha BBIXOJE KOMIUIEKTYIOIIHE OT «sAryapa». B omimume or aBTOMOOMIEH,
3JIEMEHTApHbIE YaCTULBI MOTYT IIPEBPALIATHCS APYT B Apyra.

Korna Yunep paspabortan marpuily paccessHus, yxe coOpajcs — U NMpOJ0JDKal HaKalIMBaTbcs — HEMasbli
KOpPIIyC DSKCIIEPUMEHTAJIbHBIX JAHHBIX, OJHAKO YCIEIIHONW KBAHTOBOM TEOPUU CO3IaHUSI M HCUE3HOBEHUS
AJIEMEHTApHBIX YaCTHUI] HE CYIIECTBOBAJIO JaXK€ B YaCTH 3JIEKTPOJUHAMUKU. S-MaTpuLa sBisIa coO0i yepHbIN
AIIUK, B KOTOPBI MOXHO OBLIO YTO-HUOY/b 3aCYHYTh — ONPEETICHHUs CTAIKUBAIOIINXCS YaCTHILl, UX UMITYJIbCOB U
T. 1. — 4 NIOJIy4YUTh Ha BBIXOJIE AaHAJIOTUYHbIE JAHHBIE, HO JUIsl BHOBb BO3HUKILIUX YACTHII.

JUis nocmpoenus MaTpuLbl paccesHus, T. €. BHYTPEHHOCTEH YEpHOro SIIMKa, BOOOLIE roBops, TpeboBalach
Teopusl B3auMoaencTBUs yacTull. Ho naxe un 6e3 Teopuu Koe-4yTo 00 S-maTpulie cka3zaTb MOKHO — OCHOBBIBASICh
JMILIb Ha MPUPOJHBIX CUMMETPUSAX M OOIIMX MPUHIMIIAX BPOJE COIIACOBAHHOCTHU C TEOPUEH OTHOCHUTEILHOCTH.
Conb S-MaTpUYHOrO MOAXOJA 3aKJI0Yajach B BBIICHEHHH, HACKOJIBKO IalleKO MOXKHO yeXaTh Ha OJHHUX ITHUX
MPUHITUIAX.

B 50-x m 60-x rogax mpomuioro Beka TaKOW MOAXOI ObLI MPAaKTHYECKH NMOBAJIbHBIM yBIICUeHHEM. B cBoeit
nekiuu B Opude ['emn-MaHH pacckasall O HEKOTOPBIX IOPa3UTEIbHBIX 3aKOHOMEPHOCTSX, HAa3bIBa€MbIX
oyanvHocmamu, KOTOpble MOXKHO HaOJI0aTh IIPU CTOJIKHOBEHUH aIpOHOB. BeHelnaHo 3aayMancs, BOSHUKHYT JIH
Takue 3aKOHOMEpPHOCTH B Oosee obmieM ciydae. Yepes monaTopa roja oH MOHSJ. BCE MaTeMaTUYeCKHe CBOMCTBa
MaTpHIBl PACCESHUs, KOTOphIE OH paccMaTpHBaj, MPUCYIIM OJHOM MPOCTOM MaTeMaTH4ecKOoH (QYHKIUHA —
2UNEeposol bema-ghyHKyuu.

Teopuss Benenmano (nyanmpHass monenb BeHenmano) okasaiack IOpasHTENbHBIM OTKpbITHEM. C dero Obl
MOTEHIMAJIBHO CJIIOKHOW MaTpHIle paccesHusl MPUHUMATh CTOJIb IPOCTYIO U3sIHY0 Gpopmy? Ho TakoBO 0kazanoch
HepBOE MaTEMAaTHYECKOE Uy/I0 B PsIy MHOTHX, KaKHe TIOTOM OyIyT peryJsIpHO MPOSIBISITECS B CTPYHHOM TEOPUU —
KaK pa3 Takue KpacuBbIe pe3ynbTaThl yoeaunu [1IBapiia, 4To OH HE BITyCTYIO TPATUT KU3Hb HAa TEOPUIO CTPYH.

PesynbraT, momydeHHslii Benennano, moxaszancst Gpu3nKaM HACTONBKO SJIETAHTHBIM, YTO BIOXHOBWJI MX Ha
COBEPILIEHHO HE S-MaTpUYHBIM BONPOC: KaK K€ YCTPOEHBI MPOIECCHl CTOJIKHOBEHHUS YacCTHI, U3-32 KOTOPBIX
nojydaercss Matpuia paccesHus? Yto ke y uyepHoro smiuka BHyTpu? Ecim Obl ymanoch ¢ 3TuM pas3obpatbcs,
nposicHUIach Obl BHYTPEHHsISI CTPYKTypa CTaJIKMBAIOUIMXCS AJPOHOB, a TAaKKe B3aMMOJCHCTBHE, MMEHYyeMOe
CUNbHBLIM, KOTOPOE UMU YIPaBJISET.

B 1970 roxy Eutupo Ham0y n3 Yuusepcurera Uukaro, Xonsrep Hunbcen u3 Mncturyra Hunsca Bopa u
Jleonapn Cacckunpg u3 YHuBepcureTa VemmuBbl, OTBETHJIM HAa BONPOC: HY)KHO MOJEIMPOBATH 3JIEMEHTapHbIE
YaCTHIIbI HE KaK TOYKH, a KaK MaJFOCEHbKHE KOJICOMIONTNECs CTPYHBI.

Msl Teoputo omkpwisaem WU uszobpemaem ? OuU3MKM — NeTH, OMyKIAOUMEe B CyMepKax IO MapKy ¢
(oHapuKaMH B TTOMCKAX MCTHHBI, WM XK€ JIeTH ¢ KyOuKaMH, BO3BOJAIIIE OalllHH, ITOKa OHU HE OChILIoTCs? M,
Ha caMoM Jiene, — U To, u Apyroe? Torma Kakoro poja 3Ta IyaJbHOCTh — KaK Ta, 0 KOTOpoil roBopui ['emn-ManH,
WM KaK Ta, 9YTO €CTh Y BOJIHBI H YaCTHUIIHI?

EcTb 1 MeHee npusTHbIE CHHOHUMBI K TJ1arojaM «M300peTaTh» U «OTKpbIBaTh». Hampumep, «cTpsnaTs» WU
«HaTbIKaTbcs Ha». McxonHas cTpyHHas TEOpHs — IOJ Ha3BaHUEM OO030HHOU meopuu cmpyH — OJAHO3HAYHO ObuIa
«ctpsnHei». Eif He 10cTaBano ecTeCTBEHHOCTH, OHA MOJHIIACh HEBEPOSTHBIMU CBOMCTBAMH, U €€ SIBHO coOpaiu B
Kydy, JUIIb OBl BOCIIPOM3BECTH O3apeHue, nocerusinee Benenmano. Ho HamOy ¢ komreramm koe Ha 4YTO H
HamkHyaucy . OHM OTKPBUIM CTPYHHYIO TEOPHUIO INPAKTHYECKH B TOM XK€ cMmbicie, 4ro Ilmank korma-to —
KBaHTOBYI0. O0a HaOpenu Ha WJIEI0. SHEPreTHYecKHue YPOBHU MOXKHO HPEACTaBUTh KOJIMYECTBEHHO, a YACTHUIIbI
MOYKHO TPEJCTaBUTh KaK CTPYHBI, B 00OMX CIy4asX HU MOUIMHHOE 3HAUYEHHWE, HU MIMPOTA OXBaTa dTHUX UACH HE
ObUTM TIOHATHI, @ Ha (POPMHUPOBAHUE OCMBICICHHOM Teopun notpedoBanuchk roasl. O6a Habpenu Ha TO, YTO MOTJIO
OBITh HOBBIM 3aKOHOM MPHPOIBl — WJIM TPOCTO MAaTEMATHYECKOH YXUMKOW. WM NHIIe TOABl YCHIMA MOTIH
OIIPENIeNIUTh, YTO €CTh UTO. B cilydae ¢ KBaHTOBO# Teopuei motpedoBaiock 25 net — ot [Tnanka no [eiizenOepra u
HIpénunrepa. CTpyHHas TeOpuUs YK€ MPOCKOYMIIA 3TOT pyOex.

I'nasa 35. YacTtunbi-puranubi!

3a nmecsatok ner no crpyH xeddpu Uy, onuH n3 cambix MHOrooOemaromux Gu3nkoB konna 1950-x — Hayana
60-X, BBICTYIIMI HA OJHON KOH(EPEHIMH C 3asiBICHUEM, YTO TCOPHs TOJIS HEe TOAUTCA. He T0KHO OBITh HUKAKUX
aJIEMEHTapHBIX YacTull, ckazan Yy. CiemyeT MBICIUTh YaCTHUIIBI COCTABICHHBIME ApYyT U3 apyra. OH HpeoKu
(hM3MKaM TOUCKATh KaKyH-HHUOYAb TaKyl TEOPHIO-TIPO-OJHY-YaCTHUIy-U3-KOTOPOW-BOOOIIE-BCE, U TEOPHUIO 3Ty

Ha3BajJu B JAyX€ XOJIIOJHOM BOWHBI «saepHOW Aemokparuei». bonee Toro, Uy He Bepuia 272 g momxon,

272 George Johnson, Strange Beauty (New York: Alfred A. Knopf, 1999), ctp. 195-196.
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MIPEATNONaraBIfid Pa3BUTHE PA3INYHBIX TEOPUH C OTJISIAKOW M MPHIIAJKON K CBOMCTBaM BCSAKHMX Pa3HbIX cuil. OH
CUMTAJ, YTO (HU3UKAM HAJI0 KakK CJIECIYeT pa3o0paThCsi CO BCEMH MBICIMMBIMH S-MaTpHUIIAMH, W TOTJIA OHHU
0oOHapy»KaT, 4TO JIUIIb OJHa COOTBETCTBYET OOIUM (PU3NUIECKUM U MaTEeMaTHYECKUM 3aKOHaM. A BCe MOTOMY, UTo,
Mo ero MHeHWto, BeeneHHas Takas, Kakas OHa €CTh, IOTOMY YTO JPYroro crocoda ee CyIIecTBOBAHUS HE MOMKET
OBITE.

Tenepb-TO HAM U3BECTHO, YTO YCJIOBHUA, BBABHHYThIE Uy, HEAOCTATOUHBI JJIsI MCUEPIBIBAIOMICTO OMHCAHUA

¢u3uKku. BUTTEH Ha3bIBA€T TEOPUIO S-MATPHIIBI IMOJXOAO0M, a HE Teopnel‘/’l»273. l'enn-ManH roBopuUT, 4TO €€

pasayu cBepX Mepbi2 /4, 1 uTO 3TO CIMIIKOM MOMIIE3HOE Ha3BaHKE IS IOAXO0/a, KOTOPbIH OH K€ CaM MePBBIM H
npencTaBun Ha KoHpepenmunm B Pouecrepe, Hpro-Mopk, B 1956 roxy. M Bce xe, nobasmser I'emi-Mauw,
«S-MaTpUYHBIA MOAX0]] oKa3ayucs BepHbIM. OH U MOHBIHE NMPUMEHsETCS B Teopuu cTpyH». Y Uy mid mogoOHbIX
ACTETUYECKUX BO33pEHUM OblIM Beckue OocHoBaHMA. Jlaxe HbiHemHsst CTaHAapTHas MOJENb, HECMOTPS Ha €e
YCHEIIHOCTh, HE CIUIIKOM cuMmmaTuuHas. [IpoOiiembr Hauanueb eme B 1932 rojy, kxorja OTKpBUIH JIBE HOBBIC
9K30THUYEeCKUE 4YacTulbl. OfHY Ha3BalM MO3UTPOHOM — ATO AHTHYACTHLA JJIEKTPOHA. A BTOpas cTaja HOBBIM
YJIEHOM sIJIpa, OHA CMAaxMBAaeT Ha MPOTOH, TOJHKO HE HECeT Ha cebe 3apsna, — 3TO HeHTpoH. PU3UKK HEOXOTHO
IPUHSAIM caMy BO3MOMKHOCTh CYIECTBOBAHHUS HOBBIX yacTHll. HacTpsnanun HOBbIX 0ObscHeHHMH. [lupaka, ubs
TEOpHsl TpeJCKa3blBajia CYIIECTBOBAHWE IMO3UTPOHA, TOHAYATy BBHIHYAMJIM HAa3BaTh €€ YEM-TO THIA <JIETKOTO
nporoHa» (y MO3MTPOHA TaKOW e 3apsij, Kak W y MPOTOHA, OJHAKO Macca cocTasiser npumepro 1/1000
NpPOTOHOBO#). [IpOM3BOAMIIKCE MOMBITKA OOBSICHUTh HEMTPOH KaK MPOTOH U 3JEKTPOH B OYCHBb TECHBIX OOBSITHAX
apyr apyra. U Bce ke ¢u3umkaM c TpyIOM YyIaBaloCh YIEpXKUBaTh MO3ULUU — TOYb-B-TOYb KaK POAMTENSM
MoJIpOoCcTKa. BCckope OHM MPWHSIIM HE TOJBKO HOBBIC YACTHIIBI, HO M MOHITHE 00 aHTUMATEPUU M JIBYX HOBBIX
B3aMMOJICHCTBHAX, CUIIBHOM U CJIa00M, UTPAIOIIUX BaXKHYIO POJIb B SIPE aTOMa.

K 1950-M yckopuTtenn 3JIeMEHTapHBIX YaCTHIl IMO3BOJIMUIM HM3Y4aTh JECATKH HOBBIX YaCTHII — HEUTPOHOB,
MIOOHOB, MHOHOB... J[x. PobOepr Omnmenreiimep [Onmenxaiimep] mpeanoxun naBath HoOeneBCKyro HpeMHIO

YUCHBIM, KOTOPBIC He OTKPBUIM HOBYIO «3JIEMEHTApHYI0» dacThiyZ /9. Dupuxo depmu ormeuan: «Ecmm 6 s Mor

3aIOMHMTh HA3BAHHS BCEX THX YACTHI[ — CTall ObI GoTaHMKOM»2 7,

Ou3MKKN CKUBAIHMCH C TIEpEMEHAMU, pa3padaThiBas HOBbIE KBAaHTOBBIE TEOPHH TI0JIS, OMUCHIBAIOIINE TPHYUHBI
BO3HMKHOBEHUS M MCUE3HOBEHUS yacTHll. KBaHTOBas MexaHuKa ObLIa MpHUIyMaHa JUlsl ONMCAHUs B3aUMOIeHCTBY,
a He CO3/1aHusl, YHUYTOKEHHUS WM NPEBPALIeHHs YaCTHIl IPYT B APYXKKY. B KBaHTOBOIl TeopuH IOJIS €CTh JIMIIb
OJIMH CToc00, KakWM OCYIIECTBIsIETCS Jt00oe B3amMoOjclcTBHE BO BceleHHOW: depe3 OOMEH 4YaCTHIIAMHU,
M3BECTHBIMH T10]T HA3BaHUEM KaTHOPOBOYHBIX. T0, UTO (pU3MKa HA MPOTSHKEHUH BEKOB MMEHOBAJIA «CHIIOW», €CTh,
COTJIACHO TEOPUH TOJIS, BCETO JHIIbL 00Jiee BHICOKOYPOBHEBOE OMMCAaHNE OOMEHA YaCTHUIIAMU MEKAY YaCTHLIAMHU.

IIpencraBuM Byx 0ackeTOOJIMCTOB: OHM OETYT 10 UIPOBOMY IOJIO U MACYIOT MAY Ipyr Apyry. CnopTcMeHbI
CHUMBOJIM3UPYIOT YacTUIlbl. VX B3aumopaencTBue, cOMMKaeT OHO UX WM OTHAJSIET JPYT OT IPYra, OCYIIECTBIISIETCS
MSYOM — 3TO KaJMOpPOBOUHAs YacTHLA. B 3JeKTpOMarHUTHBIX B3aUMOJIEHCTBUAX KaTMOPOBOYHAs YacTULa — (POTOH.
B xBaHTOBOI 3JIEKTPOJMHAMUKE 3apsKEHHBIE YACTHIIBI — 3JIEKTPOH M MPOTOH, HAIPUMED, — AJIEKTPOMATHUTHO
B3aUMOJICHCTBYIOT uepe3 oOMeH ¢oroHamu. HesapskeHHble 4YacTUIBl THUIIA HEHUTpUHO (OTOHAMU He
0OMEHUBAIOTCS.

IlepBas ycnemiHas KBaHTOBasi TEOpHA MOJIA KaK pa3 ONMMCHIBAJA JIEKTPOMArHUTHOE MoJie — ee pa3padoTanu B
1940-x ®ei#iaman, Jxymman [Buarep m Cunbutupo Tomanara. B 1970-x Bo3HHKIIa HOBas TEOpHS,
0o0BbeTUHUBIIAS >JICKTPOMArHUTHOE TOJIE€ W Moje ci1aldbIX B3auMOAEWCTBUI. Bckope mo aHamorum ¢ KBaHTOBOM
TEPMOJMHAMHUKON pa3paboTanu TEOpHI0 CHIBHBIX B3aMMOACWUCTBHUN, W B HEH KaaMOPOBOYHBIMU YaCTHLIAMH
SBIISIIOTCSL 27100Hbl . TeopHsl TMOJis, YYWUTHIBAIOLIAs STH TPU B3aUMOJEHCTBHSA, M €CThb TO, YTO Ha3bIBaeTCA
CraHaapTHOI MOJIEINBIO.

Ecnu BeI — O0TaHuK, C Bamei TOYKK 3peHUs (PU3MKH MPOAETaTi BOCXUTUTEIbHYIO pabdory. Knaccudukanms
SJIeMEHTApHBIX 4YacTull B npenenax CTaHAapTHONH MOJENHd Kpacoro He OJemieT, XOTh OHa U eCTh Mobena CHITBI
npenckazanus. K mpumepy, y 3JeMEHTapHBIX YacTUI] MaTepuy, B OTIMYHE OT KAJIMOPOBOYHBIX YACTHII, €CTh
cemeiicTBa. B kaxoM cemeiicTBe — 10 YeThIpe YaCTULIBI: AIEKTPO-HONOA00HAs, HEUTPUHONOA00HAs U ABa KBapKa.
OnHO Takoe CeMEWCTBO COCTOMT M3 OOBIYHOTO 3JEKTPOHA M HEHTPUHO, a TAaK)Ke M3 JBYX KBAapKOB, KOTOPHIE CYTh
3HAKOMBbIE HaM MPOTOH U HEUTPOH. COOTBETCTBYIOIIUE YACTHUIIBI U3 BYX IPYTHX CEMEHCTB OTIMYAIOTCS TOJIBKO IO
Macce — B 3THUX «IK30THUYECKUX» CEMEHCTBAX YaCTHUIIBI 3HAYUTENBbHO yBecucTee. CTaHAApTHAS MOJIENb OTPAXKAET
3Ty CTPYKTYpPY, OHAKO OHA BKJIIOYEHA B TEOpHUIO 0e3 BCsAKUX 0ObsicHeHuil. [louemy cemelcTB Tpu U mOYeMy IO
YeThIpe wieHa B Kaxaoi? [loueMy maccel Takue, Kakue oHH ecTh? CTaHmapTHas MOJAETh HE MMEeT OTBeTa HH Ha

273 115 HHTEPBBIO ¢ D10oM Burrenom, 15 mas 2000 r.
274 15 uHTepBBIO ¢ Méppu 'enn-Mannowm, 23 mast 2000 .
275 I{yr. no: Michio Kaku, Introduction to Superstrings and M-Theory (New York: Springer-Verlag, 1999), ctp. 8.

276 Iiyr. no: Nigel Calder, The Key to the Universe (New York: Penguin Books, 1977), ctp. 69.
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OJIH TIOT00HBII BOTPOC.

Cuna KaXJIoro B3aMMOJACHCTBHS — TOXKE ITaHHOCTh 0e3 0O0bscHeHus, 3ammdpoBaHHas B nudpax moOJ
Ha3BaHUEM KOHCMAHmMA c653u. Peakiys 4acTUIbl HA BO3JICHCTBUE CHIIBI XapaKTEPU3yeTCs KOJUYECTBEHHO Yepes3
3aps0 — o0boOmmenre ot anekTpudeckoro 3apsjaa. OOBIKHOBEHHO HEKOTOpas 3aJlaHHas JacThila HeceT Ooliee
OJHOTO THIA 3apsja, T. €. ydacTByeT B Oojee 4eM OJHOM BHIE B3aMMOJCHCTBHS. DTH 3apsabl TOXKE HE UMEIOT
0OBSICHEHUS B paMKaX TEOPHH.

Ecmun y ®epmMu BO3HUKAIN CIOKHOCTH C 3allOMMHAaHHMEM HAa3BaHUH >JeMeHTapHbIX dacTul, CTaHaapTHas
MOJIENTb BCE TG yeyryOmna. YToObl 3alIOMHUTE YpaBHEHHSI 3TOM MOJEIH, €My MPHUIIIOCH Obl BEIYYUTh 3HAYCHUS
JEBSATHA/ILATH HEBBIBOJUMBIX MapaMeTpoB. M 3TO BaM He CHUMIATHUYHBIE YHCIA, KOTOPHIMH OBl MOT' TOPIUTHCS
[MTudarop, a ypoaisl ¢ uMeHamu Bpoze yria Kaou60o u 3Havenusimu Tuna 1,167391 x  10-5 (310 KOHCTaHTa CBSI3H

®epmu B [9B-2)277. Kuura Beitust rmacut: «Jla 6yaer cser. M cran cBer»2/8, CormacHo coBpemenHo# (u3nke,
bor k Tomy ke cTapaTelbHO HACTPOUJI MOCTOSHHYIO TOHKOW CTPYKTYpHI TaK, YTOOBbI OHa B TOYHOCTH pPaBHSIACH
1/137,035997650 (rutroc-MUHYC HECKOJIbKO MUJUTHAPIHBIX JTOJICH).

He BaaBasice B gunocoduio HaykH, cIOBOCOUYETaHHE «(PYyHAAMEHTaIbHAsl TEOPUSI» CONEPKUT HEUYTO, CIOBHO
HoJpasyMeBarolee, OyATO AECATKH MCCIEAOBaTeNe He IOJDKHBI 3apabaTelBaTh cebe Ha KHU3Hb, H3MeEpss
JEBATHAIATD «(pYyHIAMEHTAIBHBIX» ITapaMeTPOB 10 TOYHOCTEH B CEMb JIECSITUYHBIX 3HAKOB. Bo3HuKaeT xenaHue
MOXJIONIATh 3TUX TEOPETHUKOB IO IJIEYy M CIPOCUTH. «BBI BOOOIIE CIBIXand, 4TO OBUI TaKOW MYXKHK, 3BaJU
[TTronemeem?» Ilpu DOMKHON CHOPOBKE JIFOOOW CMBIIIICHBIH YYEHBIH MOXET MOJOTHATH YTO YTOAHO MO JIFOObIe
JTaHHBIE.

TeopeTuKu-cTpyHHUKH TPOTECTYIOT HPOTHB TOTO, YTOOBI 3Ty MOJENb CUMTAIM (yHAaMeHTalbHOU. OHU
HA/ICIOTCS, YTO OJHAXK/bI CMOTYT €€ BhIBeCTU. Kak u TeopeTHKH S-MaTpHIlbl, HO COBCEM HE KaK TEOPETUKH I0JI,
OHHU JTOOMBAIOTCS Pe3yJbTaTa, MPH KOTOPOM HE TPUAETCS ONPENENATh HEe TOJIbKO BBOJHBIEC MMAPAMETPhI, HO JaKe U
CTPYKTYpHBIE, BpOJie uucia usMepeHuil npocrpancTea. Kak u Uy, oHM HalenMBarOTCs HAUTU TEOPUIO, MOJTHOCTBIO
ompenenseMyro u3 o0muX mpuHOUTOB. OHU BEPAT, YTO M3 HEE CMOTYT TOHATH IMPOHMCXOXKICHHE W CHIIy BCEX
B3aUMOJIENCTBUM, BUABI U CBOICTBA YacTUL], CTPYKTYpY caMOro npocrpancrsa. 1 B ux Teopun — Kak U B Meure Uy
— OJIHA YaCTHLA Ha Bce roanTcs. Pa3HuIa Tuie B TOM, 4TO, COIIACHO UX TEOPUH, YACTULIA €CTh CTPYHA.

CrpyHa cienaHa U3 HUYEro, MOCKOJbKY OIpeeieHe MaTeprualbHOrO COCTaBa MpeAroiaraeT Hajaludue HeKon
0oJsiee TOHKOW CTPYKTYpPBI, KOTOPOW y CTpyH HeT. Yl BOT moau K Thl — U3 HUX caenano Bce. [Ipu mmmae B 10-33
CaHTHMeETpa OHM HaJIeKHO 3alllUILIEHbl OT HamuMX B30opoB — Ha 1016. B Tabmiuie nmpoBepku 3peHUs OHU, MOXKET, U
OpHUEHTUPOBAaHBI-TO M TOPH30HTAJIBHO, M BEPTHKAIBHO, W IO auaroHaid. Ho paxke Ham camblii MOIIHBIA
MHUKPOCKOII MPOBAIUT 3Ty TPOBEpKYy 3peHus. «Buuz? Bpepx? B cropons?.. [Ipoctute, NOKTOp, BUXKY OJHU
TOUKH.

COKpBITOCTb CTPYH H3-3a UX KPOLLIEYHBIX PAa3MEPOB HE JOKHA YAMBIIATH. B KOHIIE KOHIIOB UX K€ BBIBEJIM U3
TEOpHH, a He u3 HabmoaeHuid. Ho onpezaenenue cTeneHu X COKPHITOCTH cMepTH 110100HO0. COracHo pa3iuuHbIM
OLIEHKaM, YCKOPUTEIb, MOTPEOHBIN ISl MPSIMOTO 3aCEUEHUs CTPYHBI SKCIIEPUMEHTAIBHO JODKEH ObITh pa3MepaMu
OT Halllel rajlakThKu 70 Bcel Beenennoi. Mcropuk, BeIKOMaB moTpenanHbii 3x3eMiuisip 9Toil kauru B 3000 roxy,
MOJXKET, U XUXUKHET HaJ| TAKUMHU OLEHKaMHU: K TOMY BPEMEHH Mbl, BEPOSITHO, YK€ HAYyUMMCs Pa3rJisiJbIBaTh HX,
CMeIlIaB BepMyT C BOAKOH (B MpaBWIIBbHBIX Hporopiusx). OqHako moka mpsiMoe HaONIoeHHe 32 CTPYHaMH —
ITyCTOW Pa3roBop.

B kBaHTOBOW MeXaHUKE BOJHBI U YaCTULBI — AyaJIbHbIE aCIEKThHl OAHOIO M TOrO K€ sBJIeHUA. B KkBaHTOBOM
TEOPHH TOJISI YaCTUIBI ¥ MATEPHH, W DHEPTUU CUUTAIOTCS BO3OYXKIECHHSMH PA3JIMYHBIX KBAHTOBBIX MOJEH. DTO
BEPHO U JUIsl TEOPUU CTPYH, OJJHAKO B HEH €CTh JIMIIb OFHO MoJie. Bce yacTuisl BOSHUKAIOT U3-3a BUOPAIIMOHHBIX
BO30YKJCHUH OJJHOTO BH/1a JIEMEHTAPHBIX OOBEKTOB: CTPYH.

[IpencraBbTe TUTApHYIO CTPYHY, HATSKEHHEM HACTPOEHHYIO 10 HY>KHOIO HampsikeHUs. My3bIKalbHbIE HOTHI
TaKOM CTPYHBI Ha3bIBAKOTCS MoOamu 6030ydcoenusi — B OTIIMYME OT COCTOSHUS CTPYHBI B ITOKOe. B akycTuke oM
el1le Ha3bIBaIOTCS BBICIIMMU F'apMOHUKaMU. B cTpyHHOM Teopuu OHU NPOSBISIOTCS KaK pa3Hble YaCTULIBI.

[Mudaropeitipl nmepBpIMH 3aHSUTMCh U3YYCHHEM MATEMaTHYECKHUX M DCTETHUYECKHX CBONCTB MY3BIKAJIBHBIX
3ByKOB. OHHM OOHapyXWJIH, YTO, €CIM Jeprarb CTPyHY, OHa MPOU3BOIUT 3BYK, WJIM YacTOTy, KOTOpas CHIBHO

MEHSIETCSI B 3aBHCHMOCTH OT JUIMHBI CTPYHBI. JTa (yHmaMeHTanbHas uactotaZ/9 cpsi3ana ¢ Mojoif BUOpauuy, B
KOTOPOI BO3HUKAeT MaKCUMaJlbHOE OTKJIOHEHUE OT COCTOSHUS IOKOsl CTPYHBI B ee cpeaHel Touke. Ho ctpyHa
MOXET K0Je0aThCsl M TaK, YTO €€ CPEeaHsS TOYKA OCTAHETCSl HEMOJBIKHON, 8 MAKCUMYMBbI OTKJIIOHEHUH BO3HUKHYT
nocepeIuHe MEXy KOHIIAMU CTPYHBI U ee cepeauHoi. TakoBa Oyner ¢yHIaMeHTanbHas Moja KojeOaHHi, eciu
NpWXaTh CTPYHY MOCepearHe. DTo KoiedaHue ¢ ABYMSI OAMHAKOBBIMU BOJIHAMH B TpeJeNax OJHOM CTPYHBI, HO C

277 Koncrantst npuBozsres mo: P. J. Mohr and B. N. Taylor, «KCODATA Recommended Values of the Fundamental Constants: 1998», Review of Modern Physics, Tom 72 (2000).
278 Byr. 1: 3. — IIpum. nep.

279 Hennoxoe ofbacHerue my3bikn crpyH cm.: Kline, Mathematics and the Physical World , crp. 308-312; rumyGxe cm.: Juan Roederer, Introduction to the Physics and
Psychophysics of Music , 2-e usn. (New York: Springer-Verlag, 1979), ctp. 98-119.
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BIIOJIOBUHY MEHBIIEH [UIMHOM BOJHBI M YJABOGHHOW 4YAacTOTOM IO CpaBHEHHIO ¢ (QyHIaMeHTanbHOU. B
MY3BIKQIBHBIX TEPMUHAX OHA UMEHYETCSI BTOPOM TApMOHHUKOM M 3BYYHUT Ha OKTABY BBIIIE.

Ecnu nepHyTh CTpyHY, BO3HUKHYT KojieOaHus B (popMe TpeX MOJHBIX BOJH, YEThIPEX M T. 1. (HO HUKOTAA HE
IpoOHOE YHMCIIO0, UHAYE HAPYLIMTCS YCIIOBHE, YTO KOHIIBI CTPYHBI 3a(pUKCHPOBAHBI). DTO BBICIIHE T'APMOHHKH.
Hore, B3s4TON Ha CKpHUIIKE WM NMHAHUHO, K NpPUMEpPYy, OOBIYHO COMYTCTBYET Oojiee CHUJIbHAs OTHOCUTEIbHAs
aMIUTITY/Ia TIEPBBIX MIECTH TAPMOHHK, HEXEIH Te, YTO JAI0T JAPYTHe WHCTPYMEHTHI. 3BYK TpyObl opraHa, ¢ Apyroi
CTOPOHBI, OTHOCHUTENBbHO 0O0JeneH Oonee BBHICOKMMU TapMOHMKaMM. biaromapss BBICIIMM TrapMOHUKaM
MY3bIKaJIbHbIE HHCTPYMEHTBI — U CEMENCTBA 3JIEMEHTAPHBIX YaCTHUI] — CTOJIb PA3HOOOPA3HBI.

CTpyHbI U3 CTPYHHOI TEOpUU HE NMPUBSI3aHBI 32 KOHIIBI, KaKk rUTapHble. OHU ObIBAIOT OTKPHITHIE U 3aMKHYTHIE.
OHM MOTYT IIEMUTHCS M COSNUHATHCS MM CIIMBATHCS KOHIIAaMU U 00pa30BbIBaTh JBe MeTian. CTpyHa MIETTUTCS WIN
ciaumaeTcs — CBOKMCTBA €€ MEHSIOTCS. U3Jajeka TOoxoxe, Oyaro BO3HUK HOBBIM BUa vactuil. OOMmeH
KaTMOPOBOYHBIMM YaCTHLIAMH Ha CaMOM Jielleé €CTh pAacClIelJIeHHe W COeIMHEHHE CTPYyH, IUIAaBAIOUIMX B
MIPOCTPAHCTBE-BPEMEHH.

W3 Bcero atoro moisyyaercs, 4TO YacTUIbl, KOTOPblE Mbl HAOIIOAAEM, — MYy3bIKaJIbHBIE IIKATYJIKH, a HUX
CBOWCTBA — CJBIIIMMAs HAMU MY3bIKa, KOTOPYIO OHH UTPAroT. B 3aBUCHMOCTH OT COPTa UCIOJIHAEMON MY3BIKH 3TH
IIKaTyJIKH, TIOXO0Ke, ObIBAIOT MHOTMX pa3sHOBHIHOCTEW. COTiacHO TEOPHH CTPYH, BCE MY3bIKaJbHbIC IIKATYJIKH
UJACHTUYHBI U OTJINYAIOTCS HE BHEITHUM BHJIOM, @ TeM, KaK IMEHHO B HUX KOJIEOJIeTCS CTPYHA.

K npumepy, sHeprus konebaHus 3aBUCUT OT JUIMHBI BOJIHBI M aMIUIUTYZbl. YeM OoJiblle MUKOB U MPOBAJIOB
BJIOJIb €€ JUIMHBI M YeM CaMU OHU OOoJble, TeM dHepruyHee kojebanue. [IoCKoIbKy U3 TEOpUN OTHOCHUTEIBHOCTU
HaM M3BECTHO, YTO MAacca M SHEPIus SKBUBAJIECHTHBI JPYr APYry, Hac, BEPOSATHO, HE YAMBHUT, UTO 3a NpeiesiaMu
YEepHOTO SIIHMKA CTPYHBI, KOJIEOIIOIHECs] SHEpTUUHee, BOCIPHHUMAIOTCS] HAMU Kak 00jIee MacCHBHBIE.

OTO BEPHO U Il IPYTUX CBOMCTB, HE TOJIBKO JJIs1 MACChl, — HAIIpUMep, JUIs pa3HbIX BUJOB 3apsaa. [louemy Obl
1 HeT? B cMbIciie Teopun Mo Macca YacTHIIBI €CTh Pa3HOBHIHOCTH 3apsijia — 10 OTHOIICHUIO K TPAaBUTAIIHOHHOMY
noJito. CorylacHO CTPYHHOU TEOPHUU BCE YACTHILIBI B TPUPO/JIE, BKIIIOYASI U KaIUOPOBOUYHBIE, ITPH BCEM pa3HOOOpa3uu
BCEBO3MOXKHBIX CBOWCTB, CyTh pa3Hble (POPMBI KOICOAHU CTPYHHBI.

Bo BcenenHnoii Benrkoe MHOKECTBO M pa3HOoOpasue yactull. JJocraner mu xonebiromeiics ctpyne 6orarcTsa
Y HACBHIIICHHOCTH, YTOOBI OXBATHTH BCIO 3Ty BEJIMKYIO HEITOXOKeCTh? He B eBKIIMIOBOM MHpE.

Ho mozpl konebaHuii CTpyHBI, a 3HAUWT, U NpEICKa3aHHE CYLIECTBOBAHMS YaCTHIl M MX CBOWCTB CHIJIBHO
3aBUCAT OT YHCJIAa W3MEPEHUH, B KOTOPBIX CTpyHa KoJeOJleTcs, U OT TONOJIOTMM 3TUX H3MepeHui. Bor oH,
UCTOYHHK TIIyOMHHOM CBSI3M MEXKIY CBOMCTBAMHU MPOCTPAHCTBA U CBOMCTBAMHU CaMOM MaTEpHH. COTIIACHO TEOPUU
CTpPYH, CTPYKTypa HPOCTPAHCTBA ONpenessieT (pu3ndeckue CBOWCTBA 3JIEMEHTAPHBIX YAaCTHIl M CHJI NMpPUpPOIbL. B
CTPYHHOH TEOPHUU BCETO TPEX IPOCTPAHCTBEHHBIX HW3MEPEHHH HENOCTAaTOYHO. VIMEHHO TOYHAas TEeOMETpHs WU
TOMNOJIOTHSL AOIOJHUTENBHBIX WM3MEPEHUN ONPEAEISAIOT TEOPUIO 3JIEMEHTapHBIX YacTUL M CHI, KOTOpBIE
MPEACKA3bIBAET TEOPUS CTPYH.

CtpyHa B OJHOMEpPHOM IIPOCTPAHCTBE MOXKET KOJIeOaThCs JHIIb OJHUM CIIOCOOOM: pacTArMBAThCA U
cokpamiatecs. Takue KoneOGaHUsT HA3bIBACTCS MPOJOIBHBIMH. B NBYX M3MEpeHUsX CTpyHa MOXKET KojeOaTrbcs U
TaKUM CIIOCOOOM, OJTHAKO TENephb €l JOCTYIEH elle OJWH, HOBBII BUJ KOJIEOAHUI: IONIEPEUHbIH, — OH MPOUCXOIUT
MEPHEeHIUKYIAPHO AJTUHE CTPYHBI. MIX MBI, 10 cyTH, U 06cyxaanu. B Tpex u3MepeHusx HanpaBiieHHe MOMEePEUHbIX
KOJIEOAHNH MOKET BpalaThbes MO CIUPAIM — BCIOMHHUTE NMpYXuHy CiuHKHM. B BBICHIMX M3MepeHHsX BCe JIHIIb
YCIIOKHSIETCA.

Tomnonorus Toxxke BiaMseT Ha KojeOaHus. TOMOJOTHIO TaK 3alpoCTO HE ONPENEeNUIIb, HO, TpyOO TOBOps, OHA
MMEET OTHOIIEHHE K CBOWCTBAM MOBEPXHOCTEN M MPOCTPAHCTB, KOTOPBIE CBSA3aHBI C UX CBOMCTBAMH, HO HE C HX
METPHKO#l (OTHOIICHUSMU PACCTOSHUI) WM KPpUBH3HOW. OTPE30K MPSIMOM TOMOJIOTHYECKH OTIMYAETCS OT Kpyra,
IIOTOMY 4YTO Y HETO €CTh JIBa KOHIIA, a y Kpyra — HU OJHOro. A BOT pa3HULA MEXIY KPYTroM M 3JUIMIICOM TOIIOJIOra
HE MHTEPECYET — 3TO BCETO JIMIIb BOMPOC KPUBU3HBI. MOXKHO €Ille BOT TaK MPEACTABIATh ceOe ATy pa3HUILy: JII0ObIe
JBe (UTYypbl, KOTOpPbIE MOXKHO TPaHC(HOPMHPOBATH JAPYT B Jpyra pacTsHKeHHEM Oe3 pa3pbhlBOB, UMEIOT C TOUKH
3pEHUs TOIOJIOTa ONUHAKOBEIE CBOMCTBA.

Kak Ttomomnorust mpoctpancTBa BiusieT Ha cTpyHy? Ilpenamonoxum, cTpyHHOH TeOpUM HYXHBI JIMIIb JBa
JONOJTHUTENBHBIX ~ M3MepeHHd. IIOCKONBbKY OSTH  JOINOJHHUTEIBHBIE H3MEpPEHUS B CTPYHHOM TEOpHH
MIPEATOJIOKUTENBHO MaJIbl, PEACTABUM «MaJ€HbKOE» JBYXMEPHOE MPOCTPAHCTBO — KBAJIPAT WK MPSIMOYTOJIbHUK
— BpPOJI€ TIOCKOCTH, TOJBKO KOHEYHOH. JTO MPOCTPAHCTBO UMEET OJMH TOMOJIOTHYECKUH TUIl. Temneps cBepHEM U3
HEro MWIMHAP. | 0BOps reoMeTpUYEeCcKH, KaXKETCsl, YTO OH UCKPUBJIEH, OJHAKO CUMTAETCS IUIOCKUM, KaK IUIAaHApPHOE
HPOCTPAHCTBO. DTO 03HAYAET, YTO Y HETO HyJIeBasi KpUBHU3HA: J1100ast GUrypa, HApUCOBAHHAS HA TUIOCKOCTH, MOYKET
OBITh CBEpHYTA B LMJIMHAP 0€3 NCKAXKEHUSI PACCTOSHUIN MEX Ty JHOOBIMH IBYMs TouKamu. Ho nunuuap otnuyaercs
OT IJIOCKOCTH COEIUHEHHOCTBIO — Tomojoruyecku. Hampumep, Ha miuockocTu 1000 Kpyr WM apyras npocras
3aMKHYyTasi KpHBasi MOTYT OBITh CXKaTbl IO TOYKH B TPENENax TOro K€ MPOCTpaHCcTBa. Ha moBepxHOCTH mUIMHIpA
CYLIECTBYIOT KPUBBIE, C KOTOPBIMH TaK MOCTYIUTh HEJb3sl, — HAIPUMep, JIt00ast KpHBasi, pacroiararomascst BOKpyr
ocu munuHapa. KonebaTenpHoe NBIKEHNE 3TOTO BUA Yy CTPYHBI B HWIMHAPUYIECKOM IIPOCTPAHCTBE OTPAaHUYECHO U
OTJIMYaeTcs OT KoleOaHui Ha MIIOCKOCTH, MO3TOMY CTpYHHAsl TEOpHsl penuchiBaeT BeeneHHoH, nMerolei Takyro
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¢dbopMy, MHBIE BHJIBI YACTUI] U UX B3aumozneiicTBuil. Llumuaap Gnm3ko cBs3aH ¢ apyroil purypoit — TopoM, OH ke
NOHYUK. YTOOBI MOTyYUTH TOP M3 LIJIMHIPA, JOCTATOUYHO COEIUHMUTH ero Kpas. Ho Bo3MoOXxHBI M ropasgo Ooiee
CJIOJKHBIC TOIIOJIOTMM — HANpPHMEP, BMECTO IOHYMKA C OJHOW JBIPKOW MOKHO B35Th IOHYMK CO MHOXKECTBOM
nbIpok. Kaxnelit uMmeer pasHble KosieOaTenbHble CIEKTpbl. Uem Oosblie M3MepeHHH H00aBiseM, T€M CIO0XHEe
BO3MOJKHBIE IIPOCTPAHCTBA, OCOOEHHO €CIU JAOMYCTUTh HEIUIOCKOCTh 3TUX MHpocTpaHcTB. M Bo Beex 3tux
Pa3HOOOPa3HBIX MPOCTPAHCTBAX BO3MOXKHBIC MOBI KOJICOaHHUM pasHATCS. Takoe OOraTCTBO BUIOB KOJICOAHWH U
MO3BOJISIET TEOPHU CTPYH OOBSACHATH Pa3HOOOpA3He NIEMEHTAPHBIX YACTHIl M MX B3aUMOAEHCTBUI — BO BCAKOM
CiIyd4ae, B TEOPHUHU.

Tyt 6b110 OBl TaK MHJIO 3as1BUTh, YTO U3-3a BCAKHUX JIOTMUECKUX TPEOOBAHUH K JOIOJIHUTEIbHBIM U3MEPEHUSIM
CTPYHHOM TEOpPHH BO3MOXEH JIMIIb OJWH BHJ IPOCTPAHCTBA M YTO CBOMCTBA 3JJIEMEHTAPHBIX YACTHII,
COOTBETCTBYIOLINE KOJIEOAHUSM CTPYH B TAKOM IIPOCTPAHCTBE, — aKKypaT Te, YTO MbI HaOJtoaeM B pupoze. Ara,
pasmeutanucek. Ho ects u xopormme HoBocTH. 1o kpaiiHelt Mepe croasaTcs He JII00bIe TOMOJIHUTEIbHBIE H3MEPEHMSL.
[Toxoxe, UX JODKHO OBITh LIECTh (K ITOMY MBI €Il BEPHEMCS), U y HHX OOs3aHBI IPUCYTCTBOBATH OCOObBIC
CBOIiCTBa — OHM, K IPUMEpY, AOKHBI ObITh CBEpHYTHI, Kak Te, uTo B Teopuu Kamyusl. B 1985 rogy ¢usuxu
OTKPBUIN KJIACC IIPOCTPAHCTB C CAMBIMHU IOAXOASAIIMMHU OCOOEHHOCTAMH. OHHM Ha3bIBAIOTCS IMPOCTPAHCTBAMU

Kana6u-Sy 280 (ymm ¢dopmamu Kanabu-Sly — onu, BooOIIe TroBOps, KOHEYHbI). Kak MOKHO J0rajarhcs,
HmIecTUMepHBbIe TpocTpaHcTBa KamaOu-Sly HECKOJBKO CIOKHEe, 4eM, CKaXXeM, MOHYUK C IIOKOIAJHOM TIIa3ypbio.
Ho obmiee ¢ moHYMKOM y HUX €cTh — JIbIpKa. Ha caMoM Jene 9ncino 3TUX IBIPOK MOXKET OBITh pa3HbIM, M CAMU OHU

TOXE HEINpOCThIe, MHOTOMEpHbIE 00BEKTHI, HO 3T0 BcE nerannZ8l. Cyts B cremyromem: cymecTByer cemeiicTBO
CTPYHHBIX KOJ€OaHUH, CBSA3aHHBIX C KAXI0H AbIpKoi. TakuM 00pa3oM, CTpyHHAsI TEOPHS NPeICKa3bIBACT HATHIUE
CEMEHCTB Yy DJIEMEHTapHbIX YacTUL. OTO MpPUMEP OJHOW U3 3aMeyaTeNIbHBIX «IPOU3BOIHBIX» OT
OKCMIEPUMEHTAIBHO HaOMogaeMbiXx (akToB, Koropele CTaHmapTHas MOIENb BBIHYKISHa ObUIa BKIIOYATh
«BpPYUYHYIO», 0€3 TEOPETHUECKOTO OOBSICHEHUS. DTO OBLIIM XOPOIINE HOBOCTH.

A TJI0XO BOT YTO: CYIIECTBYIOT NECATKH THICSY M3BECTHBIX BHUIOB TpocTpaHcTB Kanadu-fAy. BonbpmmHCTBO
coJepkHT B cebe Oosiee Tpex IBIPOK, XOTS 3JIEMEHTApHBIX YaCTHIl €CTh BCETO TPH CEMEHCTBA. A Ui pacueToB,
HEOOXOIUMBIX JUIsl BBIBOJIA CBOWCTB YaCTHII, KOTOpPbIE JIMIIb 3asiBiIeHbl CTaHIApTHOW MOJENbIO, T. €., IOIYCTUM,
Maccy H 3apsij 4acTullbl, (pu3ukaM HEOOXOIMMO 3HATh, KaKOe M3 BEIMKOrO MHOXKECTBA MPOCTPAHCTB BHIOPATH.
[Toka HUKOMY HE yZana0Ch HAWTH Takoe mpocTpaHcTBo Kanabu-Ay, kotopoe naBano Obl pusndeckoMy MUPY, KaKUM
MBI €T0 3HaeM, TOYHOE ommcaHue, T.e. CTaHIapTHYIO MOJAETh WM (YHIaMEHTATbHBINA (U3NYECKAN TPUHIIHII,
KOTOPBI onpaBan Obl BBIOOP UMEHHO 3TOr0 MPOCTpaHCTBAa. HeKoTopble CKENTHKH CYMTAIOT, YTO TAKOM MOAXOJ]
HUKOT/Ia HE MIPUHECeT M1010B. Ho mo100HBIX KPUTHKOB TOPA3I0 MEHbINE, YeM ObUIO TIOHAYaly, Koraa paboTa Haf
TeopHel CTPYH paBHsIAch NOLENYIO MPO(ecCHOHAILHONW CMEPTH.

I'maBa 36. CTpyHHbIE HENPUATHOCTH

Korma HamOy ¢ koJuleramMu MpeUIOXKHIM CTPYHHYIO TEOPHIO, Yy Hee OBUIM HEKOTOphle OCOOCHHOCTH.
Hamnpumep, ux Teopusi HE COINIaCOBBIBAIACH C TEOPHEH OTHOCUTEIILHOCTH, €CIIH HE 3aCTaBUTh HEKHU HETIPUSTHBIHA
daxtop paBHsTbCs HymO: [1 — (D - 2)/24]. JIro0oii cTapuiuii MIKOJIBHUK CKa)XET, YTO Y TOrO yPaBHEHHS OJIHO
pemrerne: D = 26. Ho ¢ atoro Bce ToNbKO HauymHaercs: D B 3TOM ypaBHEHHUHM €CTh YHUCIO H3MEpPEHUI
MpocTpaHcTBa. Bekope Bce 3amHTEpecyroTcs padoramu Kamyipl, BOT TOJBKO €T0 MSATh U3MEPEHHUM HE MOKaXKYTCS
HH U30BITOYHBIMH, HU AUKOBUHHBIMH, 8 HEJIOCTATOYHO AUKOBUHHBIMH.

VY Teopuu ObuM M Apyrue mpodieMbl. Kak roBopuiioch paHee, KOrja BEPOSTHOCTH HEKOTOPBIX MPOIECCOB
pacCUYMTHIBAIIN COTIIACHO MPAaBHUJIaM KBAaHTOBOI MEXaHHMKH, MaTEeMaTHKAa BbIaBaja OTPUIATEILHBIE OTBETHI. Teopust
TaK)Ke TMpeJcKa3biBajia CYIIECTBOBAHME HEKMX YaCTHIl, HA3bIBACMBIX TaXHOHAMH, Ybs Macca HE SBISIIACH
JIHCTBUTEILHBIM YKCIIOM, a JBUrainuch oHH ObicTpee cBera. (Teopus DiiHIITeiHA, CTPOrO rOBOPSI, HE 3amperiaeT
TAKOrO; OHA JIMIIb HE T03BOJSICT YaCTUI[AM JBUTAThCS 6 MOYHOCMU CO CKOPOCTBIO CBeTa.) A emie OHa
npeCcKa3biBajia CyIECTBOBAHUE KOS-KaKUX JAOTOIHUTEIBHBIX YaCTUL, KOTOPBIX HUKTO HUKOT/Ia HE HAOJII01al.

Ecnu MecTHBI TPOTHO3 TOTObI MpEACKa3biBaeT oTpuiateibHbie 50 % BEpOATHOCTH IITOPMA, BBIMAICHUC
0CaJIKOB BBEPX M OCHINb ka0 ¢ HeOec, KOMIBIOTEPHAs] MOJEIb METEOPOJIOrOB, CKOPEE BCEro, HE BBI3OBET y Bac
noBepusi. OHU3MKU TOXKE HACTPOWIMCH CKENTHYECKH. HO Tpenrmonokure, 4TO MPOTHO3 IPH 3TOM IPEiCcKa3al
TeMIiepaTypy Bo3myxa — M yragain. Csi3b MEXAy OO30HHBIMH CTPYHAMH W IOBEJCHHUEM aJPOHOB OKa3alach
CITUIIIKOM HHTPUTYIOIICH — pyKa HE MOJJHUMAJIaCh €€ OTMECTH.

MHOro 4ero B TEOPHH YX€ BBITJISICIO JTOBOJIBHO HEYKIIFO)KUAM, HO BCKOpE (PU3MKU TOHSIIH, YTO €CTh U €IS

280 p_Candelas et al., Nuclear Physics , B258 (1985), ctp. 46.

281 Texmmaeckn TOBOPS, 1OJ] JbIPKaMK (GU3UKH MOJAPa3yMEBAIOT ONPEJICICHHOE 3HAUCHIE HEKOTOPOi MaTeMaTUYECKOH KOINYECTBEHHOI XapaKTePUCTHKH, UMEHYEMON 3iIepoBbIM
YHCIIOM, U €r0 MOXKHO PAacCUMTaTh UL KaXaoro npocrpaHcrsa Kanabu-Sy. Dilnepoa xapakTepHCTHKa €CTh TOMOIOIHYECKOE MOHITHE, KOTOPOE JIETKO BU3YalIN3UPOBATh JIsl ABYX MIIU
TpeX U3MEpPEHHil, HO OHO MPUMEHUMO ¥ K OoJiee BHICOKMM H3MEPEHHSM. B TpeXMEepHOCTH TBEpAblii 00BEKT UMeeT 4ucio Diinepa, paBHOE IBYM, Oyab TO KyO, chepa WM CyrnoBas
IUIOIIKA, TOTJIA KaK Y 00BEKTOB C JBIPKAMU (MJIM PY4KaMu), BPOJE MOHYKKA, KOQEHHOM YaIlKi WK IIMBHOM KPYKKH, YUCI0 DUIepa PaBHO HYIIO.
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OITHO y3KO€ MECTO, Co6CeM YK 3aTpyIHUTEIbHOe. B KBAaHTOBOW MEXaHHMKE BCE YaCTHIBI MOTYT MPHHAUICKATH K
OJTHOMY M3 JIBYX THIIOB: 0030HBI U (hepMHOHBI. TeXHUYECKH TOBOPSI, pa3HUIIA MEX Ty 0030HaMU U (PepMUOHAMH — B
TUIIE BHYTPEHHEH CUMMETPHH, U3BECTHOHN Kak «crnuH». HO Ha MpakTH4ecKoM ypOBHE 3Ta pa3HUIlA BbIpakaeTcs B
TOM, YTO HUKakue JBa (pepMHOHA HE MOTYT MMETh OJHO M TO K€ KBAHTOBOE COCTOSIHWE. DTO BIOJHE XOpOIIee
CBOMCTBO, €CIIM TOPOJUTh, CKaXKeM, aTOMBI, U3 KOTOPBIX CllelaHa MaTepys. DTO O3HAYAET, YTO 3JIEKTPOHBI B aTOME
He OyayT TOJMHTHCS BCE pa3oM HAa CAMOM HIDKHEM DHEPreTHYecKOM ypoBHE. Ecnmu O Tonmmimch, OHH y BCEX
XMMUYECKHX 3JIEMEHTOB TaM IPEUMYIIECTBEHHO M OCTaBaJUCh Obl. A Ha caMOM [elieé aTOMbl 3JIEMEHTOB
MEPUOINIECKON CHCTEMBI TOJMYYalOTCs MyTEM 3alOJTHEHUS! AJIEKTPOHAMH JHEPTeTUYECKUX YPOBHEH, OJHOTO 3a
JIpyruM, BIUIOTH /10 BHEIIHUX; Ojarofaps 3TOMY aTOMbI pa3HBIX 3JEMEHTOB HMMEIOT pa3Hble (u3ndecKue U
XUMHAYECKHEe OCOOCHHOCTH. Y O030HOB Takoro orpaHudeHus Her. [losromy Mmarepus caenaHa u3 (epMHOHOB.
KanmnbpoBouHbie dYacThIlbl, 0OECTIEUMBAIOIINE B3aMMOACUCTBUS MeXIy (epmuonamu, — 0030HBL. OjHAKO B
O030HHOW TEOPHH CTPYH BCE YaCTHIIBI... 4TO? FIMEHHO — O0O30HHBI.

Bot ¢ aT0#i-T0 3aKaBbIKOM cTpyHHOI Teopuu LlIBapu m B3sncs pa3Ouparbcsi B MEPBYIO Ouepelb. DTUM OH
3aBOEBAJl PACIOI0KEHHE CBOETO HACTABHUKA M BO3MOXHOCTb OCTaThCs B JIyYILEM YHHBEPCHUTETE, IJie ero pabora
XOTh U HE BBI3bIBAJIA IOBEPHsI, HO, 10 KpaliHEel Mepe, Moriia ObITh 3aMeUeHa.

B 1971 rony I1eep Pamon u3 YauBepcurera Onopu/sl BBIBET CTPYHHYIO TEOPHUIO ISt PEpMHOHOB, 0OHAPYKUB
HavaTKd (GOpPMBI HOBOW CHMMETPWH, Ha3BaHHOW CYNEpCUMMETPHEH, U OHa cBsi3asia 0030HBI U (pepMuOHBL. TyT-TO
[IBapu, coBmecTHO ¢ AHap? HeBé, pa3Bui Teopuio, U3BECTHYIO MO Ha3BaHUEM CIIMHOBOM TEOPUU CTPYH, KOTOpas
BKJIFOYaJia B ce0s yacTULbl U ()ePMUOHHOTO, U OO30HHOTO THUIA, W30aBISLIACh OT TAXMOHOB M YMEHbIIAJIA YHCIIO
TpeOyeMbIX U3MEPEHUH ¢ ABaJIATH IIECTH A0 JecsATH. JTa padoTa OKa3alach 3HAaYMMOM MOBOPOTHOM TOUKOW U B
HCTOPUM CTPYHHOU TeopuH, U B kaprepe [lBapna.

Tenn-Mann, paborasmmii Torma B JKenesckom I[EPHe282 (Espomeiickas naGopatopus GH3HKH YacTHIL),
roBoput: «Kak Toibpko Bhiuta crathst [lIBapia, st ero Hansm». OHU Jaxke He BeTpedanuch. Clenyromnieil 0CeHbIO
[IBapr mepedpancs B Kantex n3 [IpuHCTOHA, Ie €My OTKa3ald B MOXHU3HEHHOM npodeccopcTBe. [loka delinMan
CUHUTAJl TEOPUIO CTPYH OJHOW W3 TE€X MAaTCHTOBAHHBIX MaHAIEH-OHOTHEBOK, YTO BEYHO MOSBISIINCH U MCUYE3aIH,
I'enn-Mann pasnensin Bepy llBapma. «Ha urto-HmOyns oHa momkHa OblTa CTOIAWTHCS, — TOBOpPHI OH.— S He
MOHUMAJI, Ha YTO UMEHHO, HO Ha YTO-HUOY/b-TO YK TouHO». B 1974-Mm 'enn-Mann npurtaniun B Kantex moroctuth

el1e 0JTHOTo TeopeTrka cTpyH, Jxoana [lepka. IlIBap1 u [llepk Bckope caenanu noTpsicaromiee OTKprTI/I6283.

B Teopuu cTpyH Oblila YacTHIIA CO CBOMCTBAMH IIFOOHA, KaTHOPOBOYHOW YaCTHIIBI CHIIBHBIX B3aUMOJICHCTBH.
Ho cymectBoBana mpu 3TOM W J0cajHas HEJIOBKOCTh — JOMOJHUTENbHAs YacTUIA, TOXE M3 KaTeropuu
KaJHOPOBOYHBIX, OT KOTOPOH Bpozae Obl He ObUTO HUKakoro Toika. Jlo pabdorer llIBapua u lllepka mmmuHy CTpyHBI
cuntanu paBHOW 10-13 caHTHUMETPOB, YTO €CTh MPHUMEPHBIN auaMeTp ajapoHa. Ho oHu oOHapyXuiM, 4To eciu
MPEINONI0KNATh Kyla MeHbIni pasmep — 10-33 cantumerpa, T.e€. IJIAHKOBCKYIO JUTMHY, — JOTOJHHUTEIbHAS
KaJuOpOBOYHAST YAaCTHUIA OTIMYHO TMOAXOIHUT IO CBOWCTBAM MOJ| TPAaBUTOH — THHOTETHYECKYIO KaTHOPOBOYHYIO
yacTuiy mons TsaroTeHus. CTpyHHasi Teopus — 3TO Ke He TOJNBKO Teopus aJpOHOB, OHAa BKIIOYana B ceds U
TPABUTAINIO, & MOXKET, JIaXKe U DJIEKTPOCIa0ble B3auMOIeicTBHs!

Ho mocToiite-ka. Pa3Be Mbl HE BBISICHWIH, YTO CMEIIEHUE TPABUTALIMKM C KBAHTOBOM MEXAHUKOW MPUBOIUT K
xaocy u nporuBopeunto? B reopun IlIBapma u lllepka — iMEHHO MOTOMY, YTO CTPYHBI HE CYMTAINCH JTUIICHHBIMU
pa3MepHOCTel TOUKaMH, a 00bEKTaMH KOHEYHOH JTUHBI, — IPOOJIEM YIbTPAMUKPOCKOMTUYHOCTH HEe BO3HHUKIIO. OHU
HaIllUTM TO, YTO COYWIM HEMPOTHBOPEYMBOM KBAaHTOBOM TEOpHEW MO, U3 KOTOPOM MOIJIM BBIBECTH YPABHEHUS
DWHIITEHA, HO KOTOpasi Ha YIbTPAMUKPOCKOITMYECKOM YpOBHE Befla ce0sl MHa4Ye MMEHHO Tak, Kak TpeOOBaoCh
JUISL CHSTHSI TPOTHBOPEUMH MEXTy OOINeH Teopuell OTHOCHUTEILHOCTH W KBAaHTOBOH MEXaHWKOW. DWHINTEHH,
OMyOJINKOBAB CTAaThI0 00 OTHOCUTENLHOCTH, Ouan Hanaaok. [1IBapir u lllepk — mkBana BOCTOProB.

[Bapm u [lepk mokaramuck Mo MUPY ¢ JieKusaMu. [TyOimka BEXKIHBO MOAIIIOANPOBAlia, OCe Yero 3a0buia
00 ux padore. [IpucTtanp k Hell ¢ BompocaMu, oHa ObI CKasaja, 4TO He BEpUT. B 3amuTy «myOauku»: MaTeMaTHKa
Obuta (M OCTaeTCs) Ype3BBIUAHO TPYIHON M CIOKHOH. «IlyOinka He moxesaia BJIOKUThCS B MOHUMaHKe, a 0e3
BEJIBMOHOM CaHKIUM HUKAKWUX YCUJIUHK OT HEE HE noxKIerbesn284, — roBoput IlIBapu.

I'enn-ManH coren ObI 32 TAaKOTO BEJILMOXKY, HO caM OH MaJio YTO CJeNaj B 3ToW o0iacTu uccnemnoBanus. Te
HEMHOTHE CTaThM WX coBMecTHOro co [lIBapriem aBTOpCTBa, Kak XMbIkan cam llIBapri, «ObuM cpean TeX OBYX

HENaMATHBIX Ui Hac 006omx»285, Jlxony IlIBapmy mpodeccopckas kadeapa B Kanrexe He cBeTHIAa — OH MOT
paccuMThIBaTh JIMIIb Ha 4Yepeay INpOJJICHHH ero CTaBKu wuccnepoBarens. «S He mor noObite ans JlxoHa

282 congeil Européen pour la Recherche Nucléaire (CERN, ¢p. ). — Ilpum. nep.
283 IuraTsl B 9TOM ab3arie B3AThI U3 HHTEPBBIO ¢ Méppu enn-Mannom, 23 mas 2000 r.
284 115 unTepBbio ¢ JHxonom IBaprem, 30 mapra 2000 .

285 113 unTepsbio ¢ HxoHom IBaprem, 30 mapra 2000 r.
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MOCTOSIHHOM Tpodeccopckoil paboThl, — roBoput ['emn-ManH. — Jtonu OBITM HACTPOCHBI ckerrrndeckn»286, B
1976 romy lllepk m nmpyrue mokasaid, KaKk BKJIIOYUTH CYNEPCHMMETPHIO B TEOPHUIO CTPYH, CO3/IaB HAKOHEI TaK
Ha3bIBAEMYIO TEOPHIO CYNEepCTpyH. Bpopme Obl emie oauH OONBIION MPOpHIB, HO BCEM OISATh OKAa3aJoCh
HenHTepecHo. MHTepecHO cMOTpenach TeOpHs-CONEPHUK — CyleprpaBuTals, a Takxke Ooyee TpaguiMoHHAs
Teopust mojisi Sans rpaButaimu — CrapmaptHas monenb. OObeTMHHMB 3JCKTPOMArHUTHOE B3aUMOCHUCTBHE CO
CTadbIM W CWIBHBIM sifaepHbIMH, CTaHmapTHas MOJENb [BUTalach OT TMOOedsl K modene, BKIFOYas
sKcriepuMenTanbHoe co3aanne B 1983 rogy W— 1 Z-6030HOB — KaTMOPOBOYHBIX YACTHI] CJIA00TO B3aMMOICHCTBHSI.

CrpyHHas Teopusi HAJOAr0 cejla Ha Menb. HUKTO He MOHMMal, Kak IMPOU3BECTH C €€ IOMOULIbI0 XOTb
Kakue-HUOyb TPAKTUYECKH 3HAUYMMbIe pacdeThl. OCTamuch 3arBO3IKH C JIOTIOJHUTEILHBIMH H3MEPEHHSIMH M
npourie HeyBs3ku. Y Illepka ciayuumsics HepBHbIM cpbiB. OH miatancs no ynunam llapuxa. Cnan cTpaHHbIe
Tenerpammbl Gusnkam ypoBHs Deitnmana. OH Bce ele Kak-To yMyApsuics paboTaTh — XOTh 4acTh JIHS, TTOpaxas
Bpaueil ¥ CBOMX KOJUIET. 3aTeM OH pa3oLIesiCs C )KeHOMU, U Ta yexana B AHriumio BMmecte ¢ netbmMu. B 1979 rony on
COBEPIIMI CAMOYOHMICTBO, YTO CTAJIO JJISi MaJCHbKON KOMITAaHUM CTPYHHUKOB BeJIMKO# motepeit. B Hagame 1980-x
y CTpYHHOI TeOopHH OOHapYKUJIMCh HOBbIE HamacTu. Becem kaszanocs, uto lIBapi 3actpsin B nepeyske 6e3 BCSIKOro
MPOCBETA BIIEPENIN — B TYIIHKE.

Koe-kTto mnoroapusain, urto IlIBapi MOBTOpSIET «3psILHBIE» YCHUIMS PYKOBOIUTENS CBOEH JOKTOPCKOU
muccepranun — Jxepdpu Uy. Ha noctmwkenme cBoerr nemu Uy, xak u LlBapm, morpartwn nBaanaTh MATh JIET,
TpyAsch HaJ Teopueil S-marpuiibl. [lepBbie HECKOIBKO U3 ATHX JIET OH MPOBEJ B CIIABHOM KOMITAaHHUH, a TIOCTICTHIE
IATHAAIATh BO3WICA (akTUYECKM OIWH — mojaseprasck, kak u IlIBapu, snu3omuueckuM Hamaakam. B koHne
koHUOB Yy ocraBui cBoro Meuty. OrisapiBasi celaHHOE, MOXHO CKa3aTb, 4To ycuius Uy He mpomanu BTYHE!
[IIBapiy roBOpUT, YTO «HESICHO, BO3HMKJIA Obl CTpyHHas Teopust 0e3 Hero. OHa BbIpocia M3 S-MAaTPUYHOIO
noaxona»287,

B Kanrexe ['esi-ManH, HeCMOTpSI Ha BCE EPUTICTHH, OCTABAJICSI MOTYYHM COIO3HUKOM. «SI OBLT CHACTIMB U
ropawics, uro ouu [IlIBapiy u Illepk] pabGoranu y nHac B Kasrtexe, — roBopuT OH.— BBUIO B 3TOM YTO-TO
COKPOBEHHOE.

A mytpom uysn. M mostomy nepxan y cebs B Kanrexe 3amoBeTHUK peAKUX BUAOB. Sl MHOrO 3aHUMAICS

PHUPOIOOXPAHOM B CTpaHax TpeThero Mupa. Tem xe s 3ansuics u B Kanrexe»288, B 1984-m IlIpapiy yaancs emte
OJIMH TPOPBIB, Ha ceil pa3 — coBMecTHO ¢ Maiikiom ['purom (ToT pabortanm B Komnemke xoponeBsl Mapuu B
Jlonmone). OHu OOHAPY)KUIIM, YTO B CTPYHHOH TEOPUH HEKOTOpbIC HEKeNIaTelbHbIE MapaMeTphl, KOTOPhIE MOT'YT
MPUBOJIUTH K aHOMAJINSAM, YYJAECHBIM MaHEPOM B3aMMHO YHHUYTOXKAIOTCSA. DTOT PE3ysbTaT OHU MPEACTABHIIN TEM
K€ JIETOM B BHJ€ IIYTOYHOI'O CKeT4Ya Ha ceMuHape B otene «J[xepom» B Ocnene. B ¢punane nocranosku LlBapua
YHOCHJI CO CLIEHBI JIFOJM B O€JBIX Xajarax, a OH BOMNHJI, YTO BBIBEI TEOPHUIO BCEro Ha cBere. [ OpbKuMil roMoOp
CKEeTYa OTpakall ero O’KUAAHUS — YTO U Ha ITOT pe3yabTaT HUKTO HE 0OpaTUT BHUMAHUS U €0 Bce 3a0yayT.

Ho B sToT pas3, ve ycnenu Bapu u ['pun gonucaTts cTaThio O UTOraM pabOThI, TO3BOHMI YEJIOBEK IO MIMEHU
OnBapa Burren. OH y3Hall 0 JOCTUTHYTBIX pe3ysbTaTax OT TeX, KTo ObuT Ha cemuHape. llIBapiu O6bu1 B BocTOpre:
XOTh KTO-TO 3aWHTEpecoBajcs ero Tpyaamu. Ho BUTTeH — He mpocTo KakoH-TO TaM yBEPOBAaBIINM UCCIEA0BATEND.
OH ObUT CaMBIM BIHATEIBHBIM (DU3UKOM M MATEMATHKOM B MHUpE. 32 HECKOJIIbKO MecsiieB Butren (B Ty mopy B
[MpuHcTone, a uyte morois — B Kanrexe, co IllBapuem) u ero KOJIerH JOOWIMCh HECKOIBKUX KPYIHBIX
pe3yabTaToOB — Hampumep, ompeneneHus npoctpancTB Kamabu-fy kak NpeTeHAeHTOB Ha 3BaHUME TEX CaMbIX
CBEPHYTHIX U3MEPEHHA. DTOT0 XBaTHJIO, YTOOBI YOSIUTH COTHU (PM3UKOB HaYaTh paboTaTh HAll CTPYHHOU TEOpHEH.
[IBapr; HaKOHEI JOOUIICS TOW caMO¥ BETbMOXKHOUM CAHKIMH, B KOTOPOU HYKIAJICS.

Bresanno IlIBapueM 3aMHTEpecOBalINCh JAPYTrM€ MOIYYHME YHHUBEPCUTETHI, IIOKEJIABIIHE 3aapKaHWUTH
HOBOHCIICYEHHOTO BEJIMKOTO yueHoro. [em-MaHH pemuTensHO B3sJICS BBIOMBAaTH €My IOKM3HEHHOE
npodeccopcTBo. J[axke B HOBBIX 00CTOSATEILCTBAX 3TO He ObLIO mpocTo. OUH YHHOBHHK CKa3al. «MbI HE 3HaeM,
n300per TN STOT YeIOBEK Hape3HOW Xied, HO Jake €CH Tak, JIIOJHM BCE PaBHO CKaXKyT, YTO OH JOOMJICS TOTO B
Kantexe, Tak 4yTO HE3a4eM €ro TyT z[epx(aﬂ,»289. U Bce xe uepes aBeHaANaTh ¢ mojoBuHOM Jet [IBapiy Bce-Taku
noayuus npodeccopcrBo. Ha Heckonbko set Obictpee Kamyibl.

Hemne crates IBapua u I'punHa umeHyeTcst «nepBod peBoirouued cynepcTpyH». Burren rosopur: «bes
Jbxona IlIBapua cTpyHHas Teopus, CKOpee BCero, NMpocTo couula Obl Ha HET, BO3MOXKHO, U1 TOTO, YTOOBI ee
nepeotkpsin B XXI| Beke» 290 . Ho scradeTHas manodka cMeHwna pyku. Ilpoiner necsats ner, u Burren

286 113 uHTepBbIO ¢ Méppu I'en-MaHHOM.
287 13 unrepsbio ¢ xonom Bapuem, 13 uromns 2000 r.
288 113 uHTEpBBIO ¢ Méppu 'enn-Mannom.
289 113 uHTEpBBIO ¢ Méppu I'en-MaHHOM.

290 p15 HHTEPBBIO ¢ D1oM Burrenom, 15 mas 2000 r.
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BO3IJIABHT, & TIOTOM M ITPOU3BEIET CBOIO PEBONIOIUIO B CTPYHHON TEOPHH.
I'naBa 37. Teopusi, paHee H3BeCTHAsl KAK CTPYHHAs

K nayany 1990-x momyssipHOCTh CTPYHHOW TEOpPHM NpHracia. 3a HECKOJIbKO JieT 0 3Toro «Jloc-AHnmxkenec
TaiimMc» naxe mpeabsBuiIa MyOIHKe MO3UIUI0 OJHOTO W3 KPUTHUKOB, TMPENABIIETOCS PA3MBIILICHUSIM O TOM, YTO
TEOPETUKAM-CTPYHHUKAM, BEPOSTHO, JOJDKHBI <«IIPUILIAYMBAaTh YHHUBEPCUTETHI, a €Il€ MM HaJ0 pa3pelIuTh

pa3BpalaTh BIEUATIHTENbHBIX FOHBIX crynentop»291, (B mame Bpems, uto yremmrensso, «JI. A. Taiimc» B
OCHOBHOM BBIOMpAeT TeMBbI TIOOJIMKE K MECTHBIM peavsiM, HalmpuMmep, Kak TaMm Jiena y mapel YoppeH beitn —
Awnnert benunr.) Bocropru nmoyruxiu He 63 npudautbl. CTpyHHUK DHAPIO CTPOMHUHDKEP COKPYIIAICS, YTO KECTh

KOe-Kakne cepbesHble HempusaTHocTH» 292 | YacTh STHX HENPHATHOCTEH CBOAMIACH K HEIOCTATKY HOBBIX
OIIApAIIMBAIOIINX MTPEACKA3aHUM, BBDKUMAEMBIX U3 TEOPHUH CTpYH. HO BOZHHKIIO M Apyroe 3aTpyIHEHHE — CTOJb
K€ JTOCaJHOE, YTO M CTapOJaBHUE. BBIXOIWJIO, YTO CTPYHHBIX TEOPHHl — IATh pa3HbIX BUIOB. He maATH pa3HBIX
kangunatoB Kamabu-fly — Te-To msATh BCeX pajoBaid, — a TTh (DYHIAMEHTaIbHO pa3HBIX TEOPETHUYECKHX

crpykryp. Ilepedpaszupys CtpomMuHKEpa, UMETh TISITh PA3HBIX YHUKAIBHBIX TEOPUH MPUPOIBI HE screTnuno?93,
Heyposkaii mpoanmuics aecath JieT — ele OAHa OOImMpHas MycThiHSA, KoTopyto IlIBapily mpuIiocs mepeceds.
IIpaBna, Ha ceil pa3 B OOJBIION KOMITAHWY UCKATEJIeH 3eMJT 00ETOBAaHHOM U C IPOPOKOM BO TJIaBe.

Y KakIoro TMOKOJNEHUs (PU3MKOB €CTh CBOM NHUACPHl. B mecaTuneTuss 10 CTPYHHOW TEOpUd MMM ObUIH
l'enn-Mann u @eitaman. [locnenHue HECKONbKO JecsaTKoB JyeT — Oasapa Burren. bpaiten ['pun w3
KonymoOwuiickoro yHuBepcutera TOBOpUT. «Ecim oTcrnenuTh WHTENIEKTyallbHble KOPHH BCETO, HaJ 4YeM S

KOra-1M60 paGoTan, oHu BexyT K cronaM Burrena»294, Cam s Brepsbie ycnpiman o Burrene B konme 1970-x —
KaKk O BBITyCKHHKe-(Qu3nKe n3 YHuBepcutTera bpanpieiica, Ha HECKONBKO JIeT MEHs cTapuie. MHe mnepernano
HECKOJIBKO 3aMEUYaHUil HaydyHbIX PYKOBOAMTENENW B AyX€ «BBl, KOHEYHO, rojoBa, HO He Ox Burren». Bor
UHTEPECHO, TyMal s, OHU U JKE€HaM CBOMM TOBOPAT: «Tbl, KOHEYHO, XOpOLIa, HO BOT MOSI JaBHUILHAS MOJPYXKKA
Ob11a BOOOIIE 020-20 »? Boobmie-To, 51 cebe Takoe JIerko Mor mpezacTaBuTh. Ho Bce-Taku XOTeNoCh 3HaTh, YTO ATO
3a TeHUH TaKOH.

K moeMy pa3zouapoBaHuiO, BBLICHWIOCH, YTO OH IO CIIELMAIBHOCTH UCMOPUK , T. €. CIIELl BO BHEHAyYHOU
JUCLHUIUIMHE M3 TeX, YTO MMENIM WHTEUICKTYyalbHYI0 IIIyOMHY IIKOJBHOTO Kypca C IONpaBKOil Ha o0beM
JIOMAIITHETO YTEHUs, 10 MHEHUIO Hac, (PM3UKOB MO CIENUaIbHOCTH. XYyXe TOro: BuTreH mpociymian Bcero oauH
Kypc no ¢usuke. Cyns mo Bcemy, (pus3mka, B KOTOPOH OH CTOIb O€3HAAEKHO MeHS oOcKkakas, Obuia Uit 3TOTO
OliHITeiiHa He 0oJIee YeM JI0CYKUM Pa3BICUEHUEM.

51 ¢ yOBOILCTBUEM BBISCHHI, 4TO ButTeH paGoTtan Ha kammnanuio Makrosepua299 B 1972-M, a 310 3HAumIIO,
4TO, XOTh H BI;Ipa)KeHHBIfI AHTHUHHUKCOHOBCIH, OH $fBHO HCAOPA3BHUT B YaCTH <«OCMBICIICHHOI'O PACXOI0BAHUA
cobcTBeHHOro BpeMeHn». Hy u k ToMy ke, pa3 OH Bech U3 ce0sl FeHuil, 0Tuero x Torga MakroBepH He BbIMIpan?
Xots HeT, MakroBepH nobedun B Maccadycerce — HO TOIbKO TaM. MoxeT, Bce n3-3a Butrrena? Heckonbko et
Ha3aJl sl BBIACHWI. HE m3-3a Hero. IleHcmoHepa MakroBepHa JIOOBUT OJIMH KYyPHAIHMCT, KOTOPOMY HE TEPIENIOCh
y3HaThb MHEHHE CEHATOpa 00 «yMHEHIIIEM YeJIOBEKE B MUPE», U MaKroBepH cooOLuI, 4To BUTTeHa OH HE IOMHHT.
Ho motom cornacuics ¢ ompeserneHneM, n100aBuB, 4To «BUTTEHY XBaTWMIO yMa MOjJjepkarb MakroBepHa Ha

BBIOOPax-72, a st 060 BCEX CYXKy 110 3TOMy KpuTepnio»296.

[Tocne bpanneiica Butten okazaincs acniupantom-gusukom B [Ipunctone. [lockonbky UKy eMy paHbIlie He
npernojaBaiy, Burtena He MO IPUHATH Ha y4eOy, OJHAKO, Cy/s 10 BCEMY, Y HUX CYIIECTBOBaja CIeUaIbHAsS
mporpaMMa Ipuema JUlsl IETOK, KOTOPBIM CYXJIEHO CTaTh CaMbIMH YMHBIMH JIOJbMH Ha cBeTe. Korjga ke Mbl
HaKOHEI TTO3HAKOMIIIUCH, S caM OBbUT CTYJEHTOM-BBITYCKHUKOM bepkim, rme, mpexkae 4eM MeHsl MPUHSTH, YK
TOYHO XOPOIIEHBKO MpPOYECa YacThIM I'peOHEM BCE MOM OLEHKH M HHbIE HaBBIKH, NOJy4YEHHBIE B IpoLEcce
U3Y4YEHUS peanbHblX KypcoB (DU3UKH.

ButTen okazaincst JONrOBS3bIM YEPHOBOJIOCHIM MAPHEM B OUYKax, OMPABJICHHBIX B YEPHBIH MIacTuk. J[oBoibHO
CaMOYBEPEHHBIH, HO B IIEJIOM MIJIBIA, OH TOBOPHJI TaK TUXO, YTO MPUXOAUIIOCH IIyPHUTh YIITH, YTOOBI pa30ouparth ero
cioBa. (O6bIuHO OHO Toro cToMI0.) [Tocpeau Toi camol JIeKIMH, TJie 5 ero BIIEpBbIC YBUJEI, OH BAPYT YMOJK — CO

291 I{ur. no: K. C. Cole, «<How Faith in the Fringe Paid Off for One Scientist», «Jloc-Anmxkenec Taiime», 17 Hosiopst 1999 ., crp. Al.
292 Faye Flam, «The Quest for a Theory of Everything Hits Some Snags», Science , 6 utons 1992 r., ctp. 1518.

293 Crpomunukep tut. 1o: Madhursee Mukerjee, «Explaining Everything», Scientific American  (suBaps, 1996).

294 1 nHtepBbio ¢ Bpaitenom I'punom, 22 asrycra 2000 r.

295 Jhkopmkx Makroseps (1922-2012) — amepuKaHCKHiA MOMKTHK, ceHatop orT KOHON J[aKOTBI M KaHIUIAT HA MPE3HICHTCKUX BbIOOpax 1972 r. or J[eMOKpaTH4ecKON MapTHH. —
IIpum. nep.

296 Alice Steinbach, «Physicist Edward Witten, on the Trail of Universal Truth», «Bantumop Cau», 2 depast 1995 r., crp. 1K.
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BCEll OYEBUIHOCTHIO JAyMall HeKue rrybokue aymbl. Ho Momgan oH Tak Joiro, 4yTo MyOsMKa Havasia XJomnaTh, Kak
HEBEXK/IbI HA KOHIIEPTax beTxoBeHa, UTo MyTaloT KOHEIl YaCTH MPOU3BECHNUS C ero puHaIoM. BUTTeH ckas3an Haw,
HECKOJIbKO pa3Apa’kuBLINCh, YTO €ro CUM(OHUS €llle HE JOUTPaHa.

Heine Burrena yacto cpaBHuBaroT ¢ DifHIITelHOM. Ha To, BUauMMoO, ecTh Macca NpUYUH, OJHAKO TJIaBHasd,
BEPOSITHO, — B CAMUX CpPaBHUBAIOIIMX, KOTOpPhIE MaJO O KakUX (QHU3MKaX CIObIXadd. TakoBO MpPOKJISITHE
JIETEHAAPHOTO CTaTyca ODWHINTEWHA: OH CTaj KIMINE, WM BCSIKOTO HOPOBSAT HA3BaTh ODWHINTEHHOM TOTO-TO WIIH
DWHIITEHHOM cero-To. BOT uTo Tebe CBETHT, eciu Thl — KaJAWJUIaK» cpefu (pu3ukoB. Mexny DUHIITEHHOM U
ButTeHoM, na, ecTh HEKOTOpOE MOBEPXHOCTHOE cxoxacTBo. OOa eBpew, 00a mpoBenn MHOTO JieT B MHcTUTYTE
IIPOTPECCUBHBIX MCCIIEIOBAHNMN, IEMOHCTPUPOBAIM KUBOW MHTEpec K M3pawito U yBiaeKanuch MUPOTBOPUYECKUMHU
nHumatuBaMi. [luceMa aBeHaanaTuieTHero ButreHa npoTuB BOWHBI BO BeeTHAMeE B peakiiui0 MECTHOM ra3eThl
«bantumop Cam» 6w omy6rukoBansl 297 | a mosgHee BHTTEH COCTOSII B MHPOTBOPUYECKHX TpYINax B
I/I3pa1/U16298.

Ho ecin yx BaMm Tak HE0OXOOMMO MX CpaBHHMBaTh, BUTTEH B ero Tpyzaax kynaa Ooiblie moxoxx Ha [aycca,
Hexelu Ha DWHITeitHa. Hukakol cTaphlid pyr He 00BsACHAT BUTTEHY COBpEMEHHYIO T€OMETPHIO — Kak u ["ayccy.
U, kak I'aycc, oH cBoell paboTON cepbe3HO BIMSET Ha HAIPaBICHHME Pa3BUTHS COBPEMEHHOM MaTeMaTHKH, B
ommyue oT pabot DitHiuTeitHa. Ecth 1 000poTHas cTopoHa: moaxon BuTreHa (M BCeX OCTaNbHBIX) K CTPYHHOM
TEOPHH, a HbIHE — K M-TeopuH, 3WKIeTCsl Ha MaTeMaTHYECKUX MPO3PEHMSX, a He Ha (PU3MYECKUX MPUHIUNAX, KaK
HeKor/a y DuHImTeiiHa. Bo3M0XXHO, He IPOM3BOJIBHO, a N3-32 UCTOPUIECKOTO CTEUEHHSI 0OCTOATEIBCTB: HA TEOPHIO
CTpYH KOIa-TO Hamkuyaucb. HOBBIA NpuUHUMI (QU3MKK B €€ CyTH, NOJ00HME «CHACTIMBEWIIeH MBICIN» IS
BuTtTena, ecnu u ecth, TO elie He 0OHApYKEH.

B mapte 1995 roga DaBapa Butten roBopuit o cTpyHHOI Teopun Ha KoHpepeHIMH B Y HuUBepcuTeTe FOxHOI
Kamudopuaun. Co BpeMeH cynepcTpyHHO# peBomonuy [IBapiia mponmwio oAMHHAANAT JIET, ¥ AJI1 MHOTHX TEOPUS
CTPYH TOCTETIEHHO pa3BayiBanack. Peur Buttena Bce n3menmna. OH 0OBSICHUI €1le 0JJHO MaTeMaTHYEeCKOe dy/I0:
BCE MATh PA3IMYHBIX CTPYHHBIX TEOPHUH, 10 €ro YTBEPKIACHHIO, — JIUIIb Pa3Hble MPUOIU3UTENbHBIE HOPMBI 00HOU U
motl dce  MacIITabHOM TeopuH, HbIHE UMeHyeMoil M-Teopueil. @U3MKK B ayIMTOPUM BbIMaiM B ocagok. Hoaiiten
Ceitbepr n3 YuuBepcurera Patreps, ciemyromuii JOKJIQIYUK, HACTOJIBKO BIEYATIWICS peubio Burrena, uto

BBIMOJIBWII: «JIydllle MHE OJATHCS B I[anLH0601711u1/n<1/1»299.
DTOT npopsiB BuTTeHa Teneps Ha3bIBalOT BTOPOM peBomronued cymepctpyH. CormacHo M-Teopuu, CTPYHBI

ABJIAIOTCA He QyHnaMenTanbHpMu dacTunamu300, a mpumepamu Gosee 06X 00BEKTOB — Gpar  (COKpAIEHHE OT
MeMOpaH). bpaHbl — BepcHU CTPYH B U3MEPEHHSX BBICOKHX IOPSIKOB, TOrJa Kak cama CTPyHa — OJHOMEpPHBIH
00beKkT. MBUIbHBIM My3bIpb, Hampumep, — 2-Opana. CornacHo M-teopuM, 3aKOHBI (DU3MKM 3aBUCAT OT Ooinee
CJIOKHBIX KOJIeOaHHMH ITHX OoJiee CIOKHBIX cymHocTed. M1 B M-Teopun ecTb OHO IONOIHUTEIBHOE CBEPHYTOE
U3MEpPEHUE — UTOrO MOJIyyaeTcsl OAMHHA/IIATh, a He AecsaTh u3MepeHuil. Ho camoe cTpaHHoe B 3TOH TEOpUH BOT
4TO: IPOCTPAHCTBO U BPEMsl B HEKOTOPOM (DYHIaMEHTAIbHOM CMBICIIE HE CYIIECTBYIOT.

V¥V M-teopuu €cTb, OKa3bIBa€TCsl, TAKOE CBOWCTBO: TO, YTO Mbl BOCIIPUHMMAEM KaK MECTOIOJIOKEHHE U BpeMs,
T. €. KaK KOOPJIMHATBl CTPYHBI MM OpaHbl, €CTh Ha CaMOM JeJe MaTeMaTudeckue Habopbl — MaTpuubl. Jlumb B
NPUOIN3UTEIEHOM CMBICIIE — KOTJIa CTPYHBI JaJIeKO Pa3HECCHBI B MPOCTPAHCTBE (XOTS B )KUTEHCKOM CMBICIIE BCE
paBHO OJIM3KO) — 3T MATpPHUIBl CMaxWUBAIOT Ha KOOPAMHATHI, MOCKOJIBKY BCE JHUAroHaJbHbIE JIEMEHTHI Habopa
CTaHOBATCS OIMHAKOBBIMHU, a BHEJUAroHajbHblEe ycTpeminsitorcs K Hymo. Co Bpemen EBkimpa 3to — camoe
INTyOMHHOE U3MEHEHUE B IOHMMAaHUM IIPOCTPaHCTBA.

Burren rosapusai, uto «M» B HazBaHMM M-Teopuu 03HavaeT «“MHUCTepUa’ WM “‘Marus”’ Win “maTpuua’, 3T0

mon obumsie cosa»301l, Henasro on n0o6asun k s1oii moadopke cioso «mytHas»302 — 1 BOT 3T0, BHAMMO, He
camoe JIo0uMoOe C€I0BO. M-TEOpHIO MOHATH €lle CIOKHEee, YeM CTpyHHyro. HukTO He 3HaeT, kakue B HeH
BO3HUKHYT ypaBHEHHs, W €II€ MEHbIIE M3BECTHO 00 WX pemieHusx. BooOrie-To, mpo BCIO TEOPUIO Majo 4TO
U3BECTHO — MIOMUMO TOTO, YTO OHA BpOJE OBl CyILIECTBYET, 3Ta camas LIMpOKas TeOpus, B KOTOPOH MATh BUIOB
TEOPUI CTPYH CyTh BCETO JIMIIb MATHh BAPHAHTOB anmnpokcumaruu. 1 Bce xe uaen, nopoxkaeHasle M-TeopueH, yxe
IIPUBEJIM K NOpa3UTENbHENIIEMY HAMEKy Ha TO, YTO €CTh YTO-TO B 3TOM caMOW HJ€e CTPYH. K IPEACKa3aHUIO,

CBSI3aHHOMY C (H3HMKOM uepHbIX App303,

297 jack Klaff, «Portrait: Is This the Cleverest Man in the World?», «T'apauan» (JIongon), 19 mapra 1997 r., crp. T6.
298 Judy Siegel-ltzkovitch, «The Martian», «/Ixepy3anem IToct», 23 mapra 1990 .
299 Mukerjee, «Explaining Everything».

300 Orciofa ¥ Ha3BaHUE ATOH IJIABBI: TAK HA3BIBAJICS LMK JICKLIHH, MPOYHTAHHBIX OJHMM M3 mHOHepoB M-teopun Maiikiom addom u3 CellbCKOXO3SIHCTBEHHOTO U
MOJIUTEXHUYECKOr0 yHHBepcuTera Texaca.

301 Douglas M. Birch, «Universe’s Blueprint Doesn’t Come Easily», «bantumop Can», 9 siBapst 1998 r., ctp. 2A.
302 3. Madeline Nash, «Unfinished Symphony», «Taiim», 31 nekabpst 1999 r., ctp. 83.

303 BymunBoe o6cykeHue YepHbIX Ipip 1 M-teopuu cM.: Brian Greene, The Elegant Universe (New York: W. W. Norton & Co., 1999), 1. 13.
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UepHble ABIPHI — OAHO W3 SIBJICHWM, TPEJCKa3aHHBIX OOIIeH Teopuel OTHOCUTENbHOCTH. WX XapakTepHas
0COOCHHOCTh 3aKJIFOYAETCs B UX YepHOTE (17151 (PU3MKOB ITO O3HAYAET, YTO HUKAKOW CBET WJIM MHOE U3JIyYCHUE HE
MOryT W3 HHUX BbIpBathcs). B 1974 romy CtuBeH XOKHHI cKasal. p-p-p-p, HempaBuibHbIH oTBer! C yuerom
3aKOHOB KBaHTOBOM MEXaHUKU MPHUXOAUTCS 3aKJIFOUHUTh, YTO YEPHBIE JIbIPhl — HE BIIOJIHE YEpHBIE. A BCE OTTOTO,
YTO, 10 MPHHIUITY HEOIPEACIEHHOCTH, ITyCTOE MPOCTPAHCTBO HE BIIOJIHE ITYCTO: OHO 3aIOJHEHO MApaMH YacThla —
AHTUYACTHIA, KOTOPHIE CYIIECTBYIOT JHIIb KPAaTKUWA MHUT, MOCJE Yero CaMOyHHYTOXaroTcs B HUUTO. CoriacHo
OUYEHb XUTPOYMHBIM BBIYMCICHUSAM XOKHHIA, KOTAA 3TO MPOMCXOJUT COBCEM PSIIOM C YEPHOM JABIPOM, Ta MOXKET
BCOCATh OJTHOTO YJICHA IMapbl, a BTOPOTO BEIKUHYTh B KOCMOC — W BOT MX-TO MOKHO HAOJIOAATh KaK H3ITydCHHE.
3HaYMT, YEpHbIE JBIPHI CBETATCS. DTO K TOMY K€ O3HAa4aeT, YTO B HUX HEHyJIeBas TeMIlepaTypa, B TOYHOCTH Tak
’Ke, KaK CBET OT yrjed yKa3blBaeT Ha HEKOTOpPOE KOoJIM4ecTBO Teria. K coxaneHuio, Temreparypa TUIHYHON
YepHOU IBIPhl — MEHbIIEe OJHOW MWUJUTMOHHOW Tpajayca, a 3TO CIMIIKOM Majio, YTOoOBl 3aceKyii acTpoHOMBL. Ho
(hM3UKOB MOHMMAHHUE TOTO, YTO y YEPHBIX JBIP €CTh XOTh Kakas-TO TeMIIepaTypa, MPUBEIO K U3YMUTEIbHOMY
BBIBOY. ECM y YepHBIX JIbIp €CTh TeMIIepaTypa, B HUX €CTh KOe-UTO MOJI Ha3BaHUEM SHTPOMUs — O6oJiee Toro, 3Toi
caMoOM 3HTpONMM B HMX OyJeT yiMa! eciii 3amMcaTbh €€ YUCIEHHO, OHa 3aiiMeT OoJjblle OJAHOM CTPOKU B ITOH
KHHTE.

DHTponus — Mepa Oecropsika CUCTeMBbL. EcTi 3HaTh BHYTPEHHIOIO CTPYKTYPY CUCTEMBI, MOYKHO BBIYUCIUTD €€
SHTPOIIUIO, TOICYUTAB YHCIO BO3MOXKHBIX COCTOSIHUH, B KOTOPBIX OHA MOXKET HAXOAWUTHCS, YeM UX OOJbIIe, TeM
BbIlIe 3HTponus. Hanpumep, ecim y Anekcess B KOMHaTe OECNOpsAOK, y HEe €CThb MHOXECTBO BO3MOXKHBIX
COCTOSIHUH, B KOTOPBIX OHA MOXKET MPeObIBaTh: TYT — XOMSYKH, TaM — ropa IpsA3HOI OIeX[Ibl, ele rae-Hu0yab —
CTapble KOMHKCBI, a TAaKXK€ BCE 3TU OOBEKTHI MOTYT OBITh IEpPEMELIaHbl, U TOrJla COCTOSIHUE» Yy CUCTEMbI OyneT
uHoe. Yem OoJibllie y HEro B KOMHATE BCSAKOro Oapaxiia, TeM OOJbIIe BO3SMOXHBIX COCTOSHHU (B OTJIMYHE OT
PacrpoCTPaHEHHOTO yOEeXKJIeHHsl, COCTOSHUE BBICOKON SHTPONMU HE MMEET HMYEro OOLIEro C aKKypaTHBIM WU
KaKdM HU TOMAaJIs pa3MelIeHHeM O0OBEKTOB BHYTPHU CHCTEMBI, a JIUIIb ¢ BO3MOXHBIM YHCIIOM STHX Pa3MEIICHHIA).
Ho eciu ObI B ero KoMHaTe OBIJIO MMYCTO, OHA MOTJIa ObI HAXOJUTHCS JIMIIb B OTHOM COCTOSIHUH, TOCKOJIbKY HUYTO B
HEl HeNb3s MOMEHATh MECTaMH, W DHTPOIUS TpPHU STOM paBHsuIach Obl HymO. Jlo XOKHHTa YepHBIC IBIPHI
BOCIPUHHUMAJINCh KaK JIMIIEHHbIE BHYTPEHHENU CTPYKTYpHI, T. €. YEM-TO BpoJe ImycToi komHarsl. Ho Tenepb oHu
CKopee MOX0H Ha KoMmHaty Anekces. Ecnmm Ob1 XOKHMHT crpocwil, s ObI TIOATBEPAWI. S BCErla TOBOPHI, UYTO
KOMHaTa AJieKcesi — 3TO YepHas JbIpa.

®usnky JerT JBajuaTh JOMald TOJOBY Haa pesyapraTaMu XokuHra. CoderaTb OTHENbHBIE TEOPHUH
OTHOCHUTEJIbHOCTH M KBaHTOBBIE TEOPUH — JIETIO XUTpoe. 1€ ke OHU, 3TU caMble COCTOSHUSI BHYTPHU YEPHOMN JBIPHI,
Ha KOTOphIe yKa3biBaeT dHTponusi? HukTto He mornmMat. U Bot B 1996 rogy Duapro Ctpomunmkep u Kympyn Baga
OITyOJIMKOBAM IIWKAPHBIN pacyeT: MPUMEHUB COOOpaskeHUs] M-Teoprun, OHH MPOJIEMOHCTPUPOBAIIH, YTO MOXKHO
co3iaTh (TEOPETHYECKH) YEpHBIC IBIPbI HEKOTOPHIX PA3HOBHIHOCTEH M3 OpaH; Uil 9THX YEPHBIX JbIP pa3HbIe
COCTOSIHUSI — 3TO COCTOSIHHS OpaH, M WX MOXKHO ITOCYHTATh. DHTPOIMS, BBIYMCICHHAS MMH STHM METOIOM,
COIJIacOBAJIACh C MPEICKA3ATENbHBIMU pacyeTaMi X OKHHTa, KOTOPbIE OH MOIYYHJI COBCEM UHBIM CIIOCOOOM.

DTOT pe3ybTaT CTall MOPA3UTEIbHBIM CBHUAECTEIBCTBOM TOTO, YTO M-Teopusi JieiaeT yTo-TO NPaBUIBHO, U BCE
JK€ OCTaJICSl JIMILb €Ile OAHUM IOCTCKa3aHHEM. TeOpUH € HYKHO, KaK HACTOSTENIbHO HAalOMUHAIOT HAM 3TH
3aHYABI-KCIIEPUMEHTAIHNCTHI, XOTh KaKO0e-TO OIIBITHOE MOATBEPKICHUE W3 peasbHOro Mupa. Hamexnma Ha
HKCIEPUMEHTAILHOE CBHUIETEIHCTBO M-T€OpUH kHMBa — MO JByM HpuduHaMm. [lepBas — BO3MOKHOE OTKPBITHE B
CIIEAYIOUIEM JIECSATHICTUH CYNEPCUMMETPUYHBIX 4YacTUL. IJTO MOXKET Mpou30WTH B bojibimom axpoHHOM

KoJUIauiepe 304 g sxemeBckOM IIEPHe. Btopas mpoBepka Ha pEaJbHOCTh — MOMCK OTKJIOHEHH OT 3aKOHA

tarotenns 309, CormacHo HblOTOHY, a Ha 3TOM YpOBHE — TakKe M DIHIITEiHY, 1Ba 0OBEKTA JTAGOPATOPHBIX
Pa3MepoB JIOJDKHBI IPUTATHBATHLCS APYT K JAPYTY C CUIION, MPOMOPIMOHAIEHON 00paTHOMY KBaJpaTy PacCTOSHHUS
MeXITy HUMH. Ha ToJoBHHE JOpOrW MEXIy HAMHU WX B3aMMHOE TPUTSDKEHHE Bo3pacTaeT BueTBepo. OmHako, B
3aBUCUMOCTH OT TIPHUPOJIBI IOTOTHUTEIHHBIX U3MEPEHUH, B paMKaXx M-TEOpUH JOMYCTHMO, YTO MPH OYEHb TECHOM
cOMmmKeHNN 00BEKTOB CHJIAa UX B3aMMHOTO TIPUTSHKEHUS OyJeT yBeIMUUBATHCs ropas3no owsictpee. U xots ¢pusuku
MPOBEPIIIA JICHCTBUE JPYIMX CUJ BILIOTh jJ0 MacmrtaboB 10-17 cM, moBeieHHWe TPaBUTAIIMOHHOW CHUIIBI TOKa
U3y4eHO JHIIb 10 pacctosHui, Oompmmx 1 cm. HccmemoBatemn w3  CtdH(DOpACKOTO yHUBEpPCHTETa U
Konopanckoro yauBepcutera, boynaepe, ceifdac ctaBsAT SKCIEPUMEHTHI C TPABUTALMEH HAa MaJIbIX PACCTOSHUAX C
MPUMEHEHHEM «JIECKTOTHBIX» TEXHOJIOTHH.

[IBapu He BosHyeTcs. OH roBOPUT: «S1 Bepio, Mbl HAILJIM YHUKAJIBHYIO MaTEMaTHYECKYIO CTPYKTYPY, KOTOpast
HEMPOTUBOPEUMBO COYETACT KBAHTOBYIO MEXaHUKY C OOIIeH Teopuer oTHOCHTEeNnbHOCTU. IloaTOMy OHa mouTH
HaBEpHSKA MpaBWIbHA. M MO3TOMY, XOTh S M OXKHJIAI0 OTKPBITUS CYIIEPCUMMETPHUH, 3Ty TEOPHUIO S HE OCTAaBIIIO,

Jla’e eCITH CyepCHMMETPHH He 00HapyKuTCs»300,

304 «Discovering New Dimensions at LHC», CERN Courier (mapt, 2000). Cwm. http://www.cerncourier.com.
305 p. weiss, «Hunting for Higher Dimensions», Science News , Tom 157, Ne 8, 19 ¢espass 2000 r. Cu. http://www.sciencenews.org.

306 john Schwarz, «Beyond Gauge Theories», Heony6imkoBanusii npenpuat (hep-th/9807195), 1 centsiops 1998 1., crp. 2. M3 nekuuu, NMpeacTaBICHHONW Ha KOH(pEpEHIMH
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[Ipupona pazBuBaeTcs 10 CBOEMY BHYTpEHHeMY Nopsaaky. MartemaTuka siBisieT ero Ham. Ctaner i M-teopust
JVBHBIM Y4€OHUKOM 3aBTPAIIHUX CTYAECHTOB KOJUJIE/PKEH — MIIM BCETO JIMIIb IPUMEYaHUEM K JIEKLIUH 110 UCTOPUH
Hayku nop HasBaHueM «Tynuku»? Opem nu IlIBapu u [ekapt nu Burren, mim oba onu Bmecte — JlopeHi,
ropo/IUil Oe3HANEKHYI0O MEXaHHUECKYIO0 TEOPHIO U3 HecyllecTByoLero 3gupa, HaMm HeBenomo. FOusi IBapn
3HaJ JMIIb OJHO. Takas KpacuBas TEOpHsl HE MOXKET HM Ha 4YTO HE croauThcd. HblHe Lenoe mnokosneHue
UCCIIEIOBATENeH CMOTPUT HAa HPUPOAY U BUAMUT €€ CTpyHbl. M mo-crapoMy CMOTpETb Ha MHpP YK€ BpAI JIU
HOJYYUTCS.

nuiaor

JleTbMu MBI CKJIa[bIBa€M TOJOBOJIOMKH. BbIpacrtas, uBeM B HUX. Kak jke CTBIKYIOTCS KyCOYKH? JTa
TOJIOBOJIOMKA — HE JJISl OTJCNIBHBIX JIIOJIEH, a Ul €IMHOTO OpraHu3Ma Moj Ha3BaHUEM uenoseyecmeo. EcTh mm u
BIPSIMb 3aKOHBI Y Ipupoabl? Kak Mbl 0 HUX y3HaéM? A BAPYT 3TH 3aKOHBI — JIMIIB [TOJTACOBKA MECTHBIX HPAaBHJI,
WIN BCe-Taku ecTb BO BcenmeHHoil enuHCcTBO? [ 4YemoBeyecKOro Mo3ra, CKpOMHOTO CEpOro KOMKa, KOTOPBIH
MO-TIPEKHEMY CIIMIITKOM YacTO MPETHIKACTCS Ha IPOCTBHIX» MPEAMETaX BPOJIEC JIFOOBU, MUPA WA TPUTOTOBJICHUS
CHhEIOOHOTO PU30TTO, BEIIMYHE U CIOKHOCTh KOCMOCA YK TOYHO TEMHBI HEBOOOpa3uMo, HeMbIcIuMO. M Bce-Taku
y’ke OoJblIe CTa MOKOJEHNH Mbl BCE CKJIA/IbIBAEM M CKJIA/IBIBAEM ATY MO3AUKY.

Hawm, mronsim, CBOWCTBEHHO HWCKaTh MOPSIOK M JIOTWKY B JielNax MHpa BOKpYr Hac. MBI yHaciemoBaiu
MHCTPYMEHTApH OT TPeYECKUX IeOMETPOB, YTO Jajy HAaM HE TOJbKO CIOCOO TOUHOTO MBIIIICHUS B MaTeMaTHKE,
HO M HAYYWJIM HAC UCKaTh B Mpupozae dcTeTuky. OHU obperanu ymaoBieTBopeHue B okpyrioctu CoiHna, 3eMian u
IUTAHETHBIX OPOMT, MOCKOJIBKY Ul HUX Kpyr U cdepa Oblmm uiaeanbHbiMu ¢(opmamu. [Ipomn TemHble Beka,
Bockpecn «Hauana» EBkiuma u pouiics SKCIIEpUMEHTATBHBIN METOA — U MBI OOHAPYXHITH, YTO MOPSAOK IIUPE,
9YeM MPOCTOE «YTO €CTh MPHUPOJA». OH U B TOM, KIIOYEMY TakoB 3akoH ee». DkcrepuMmenTbl XV Beka nmokazany,
YTO BCE TeJa MaaloT, He3aBUCUMO OT MX COCTaBa, ()OPMBI MITM BECca — WIIH OT TOT0, poHsieT ux ["ammeit umm codpar
no skcrepumenty Pobepr I'yk [Xyk]. HaOnroneHus moATBEpAMIM, YTO T€ K€ 3aKOHBI, KOTOPBIM IMOTYUHSETCS
NPUTSHKEHUE 3eMIIM K HBIOTOHOBY SIOJIOKY, BJIACTHBI Han JIyHOW W ABWIKEHHEM MalleKUX TUTAHET BOKPYT HX
TaMOIIHMX 3Be3l. W 3TH 3aKOHBI, CyAs MO BCeMy, HE MEHSUICh OT Hayajia BpeMmeH. UTo 3a cuia 00s3bIBaeT
Bcenennyro 1 Bce 00bEKTHI B HEl CJIeIOBaTh ONPEETIeHHBIM 0COObIM MpaBmiamM? M moyeMy 3aKOHBI HE MEHSIOTCS
CO BPEMEHEM WJIM C MECTOM — MWJUTHApAbI JIET ¥ TPWILIHOHBI MWiIb? HemynpeHo, 4To MHOTHE Bcerjga oOperanu
otBeThl B bore. OmHako HayKa JBHIKETCS KypCOM, IOJIOKEHHBIM T'PEUYECKUMH T€OMETpaMH, UX WHCTPYMEHT —
MaTeMaTHKa. I co BpeMeH rpekoB MareMaTrKa OCTaBajach CEpALEM HAYKH, a TEOMETPHUs — CEPIIeM MaTEMaTHKH.

B eBkiIMI0BOM OKHE HaM OTKPBUIMCh MHOTHE 4Yy/eca, HO Mbl U NPEACTaBUTH ceOe HE MOIJIH, Kyla OHHU
3aBenyT. llocTurath 3Be3bl, BOOOpakaTh aTOM W TMBITAThCS TOHSATH, Kak (DparMEeHThI 3TOW TOJOBOJIOMKH
CKJIaJIbIBAIOTCSI B KOCMHUYECKUH MOPAJOK, Ui HAllero OMOJIOTMYEeCKOro BHJA — 0c000€ yIOBOJIBCTBUE, OBITh
MOXeT, Benmuaiiiee. HeiHe Hamre 3HaHMe 0 BceleHHON OXBaTBIBACT PACCTOSHUS CTONH OOIIMpPHBIC, YTO HAM
HUKOTJIAa HE MPEOAONETh WX, U PACCTOSIHUA CTOJIb Majble, YTO HaM WX HE y3peTb. MBI OCMBICISIEM BpPEMEHA,
KOTOPBIX HE CUECTh HUKAKUMH YacaMH, W3MEPEHHs, KOTOPBIX HE YJIOBUTh HUKAKMM HHCTPYMEHTOM, M CHIIBI,
KOTOPBIX HUKOMY HE IOYYBCTBOBaTh. MbI OOHAPYKHJIH, YTO B pa3HOOOpa3HM MJIH J1aXKe XaoCce eCTh CBOU MPOCTOTA
u nopsaok. Kpacora npuposl — mupe U riay0xke n3siecTBa ra3eiyd Win MpejaecTd po3bl, OHAa U B yAaJeHHEHIIen
raJlakTUKe, ¥ B Menbyaiiieit Tpemune ObITHs. Eciu coBpeMeHHBIE TEOPUN OKaXKyTCS BEPHBIMU, MBI IPUOIH3UMCS
K TPaHAMO3HOMY 03apEHHUIO O MPOCTPAHCTBE, K MOHUMAHHWIO WI'P MAaTECPUH M SHEPTHH, IPOCTPAHCTBA M BPEMCHH,
MeJTbYalero 1 0ECKOHEYHOTO.

Vctuna nu Hamle noHUMaHue (PU3NYecKoro 3aKOHA MWIIM OHO — JIMIIb OJJHO U3 MHOTMX BO3MOXKHBIX ONHMCAHHUN?
Otpaxaer oHO BeenenHyto uinm BHyTpeHHEE BOCIIPUATHE, IPUCYIee HameMy BUy? OQHO 4y/0, 9TO (PU3NIecKoe
UMeeT 3aKOHOMEPHOCTH, a JIpYroe — YTO Mbl YMEEM HX 3aMeuaTh, HO BeJIMYaiIiee u3 4yJec BOZHUKHET, €CJIM Halla
TEOpHUs OKa)keTcss MaHudecTareil abCONMOTHOM HMCTUHBI — W MO (GopMe, W O CoAcpKaHHWI0. TeM He MeHee
TeOMETPHs U UCTOPHSI BEJIM HAC B HEKOEM ONpe/ETIeHHOM HampaBieHud. [locTynaT napamuienbHOCTH He MOT OBITh
JIOKa3aH B IpeneNax EBKJIWIOBOW TEOPUH, W MOITOMY HaM HEM30EKHO SBMUIOCH MCKPUBJICHHOE MPOCTPAHCTBO,
nyctb W 3ano3naB Ha 2000 ner. OTHOCHUTENHHOCTh M KBAHTOBAask MEXaHWKA ObUIM TIOJHOCTHIO HE3aBUCHUMBI U
NPOTHBOPEUIII JIPYT APYry (GMIOCO(CKH, OIHAKO, COTIACHO TEOPHH CTPYH, TOXOXKE, CYIIECTBYET TpPETh,
COBEPILEHHO ApyTasi TEOpusi, U3 KOTOPO MOKHO BBIBECTH IEpBbIC ABE. Ecin XOKMHTroBa cMech KBaHTOBOM TEOpUHU
U TEOPHUH OTHOCUTEIBHOCTH JaeT HaM TNpeJCKa3aHHe SHTPOINHMU YEPHOW IbIPbI, a HE3aBHCHUMBIC pacyeTh
CtpoMuHKEepa ¢ IPUMEHEHHEM CTPYHHOW TEOpUHU C 3TUM IpeJICKa3aHHEeM CXOIATCs, HE IMpearnonaraeT Jiu dTa
CBSI3b HEKYIO TTyOUHHYIO HCTHHY?

OTu camble rTyOMHHBIE HCTUHBI MBI U TIPOJIOJKaeM McKaTh. [lepen EBkimoM u reHusiM mocie Hero, nepen
HexaptoMm, ['ayccoM, DHHIITEHHOM U — KTO 3HAET, BpeMsl MOKaXeT — BUTTeHOM, a Takke mepes BCEMH, Ha YbMX
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IUIe4ax OHM CTOSUIH, MBI B 00JIbIIOM 10ry. MBI MM OnarogapHsl. OHHM MEPEKWIN PaocTh OTKPBITUSA. A HaM Jlaju
BO3MOKHOCTB OLYTUTh PaJOCTh HE MEHBIIYIO — PAIOCTb IOHUMAHHA.

BaaronapHoctn

Cnacub6o:

Anekcero n Hukonaro — 3a To, 4TO NOKEPTBOBAJIM Halle oOliee BpeMsi MHE, UX OTLy, IIOKa S BO3WJICSA C ITOM
KHUTOI (BIIpOYEM, 3HAKO, YTO MOTEPSUI-TO OT 3TOTO B OCHOBHOM 51,  HE OHH);

Xwuzep — 3a TO, UTO CHEa ¢ HUMHU U 3a ce0sl, U 3a MEHS,

Crro3en ['mH306EPT — 32 TO, UTO OHA JIYYIINI areHT Ha CBETe, HO, CaMoe TJIIaBHOE, 3a €€ Bepy B MCHS,

MoeMy peaakTopy CtuBeHy Moppoy — 3a MOHUMaHHE M TOMOIIb B (DOKYCUPOBKE BUACHUS, OCHOBAHHBIE Ha
CaMOM HJIKOM M3 BO3MOXKHBIX MPEJIOKEHHH, U 33 CTaBKy Ha TO, YTO s MOTY (paHO HJIH MO3HO) CAATh TEKCT;

CruBy Apcenia — 3a ero 4y1IeCHyI0 3a00TJIMBYIO PYKY MPU CO3JaHUU WILTIOCTPALIUH;

Mapky Xumnepu, @peny Poysy, Matty Koctenno u Mapunun bépH3 — 3a ux BpeMsi, KpUTHKY, PEJIOKEHUS U
JIpyxk0y, MOXKHO B JTFOOOM TIOPSIJIKE;

Bpaiteny I'puny, Ctoumu Jesepy, Ixepomy Iontnerry, bumty Xonm, Topaypy Honcony, Panau Pomkeny,
Cruseny Wnenepy, Jxxony UBapiy, Opxapay Ceitnepy, Aneny Yonameny u OaBapay Burteny — 3a ureHue Bceit
PYKOIIMCH WIN €€ 4acTel;

Jlopeny Tomacy — 3a OMOIIb B KO€-KaKOM MEPEBOJIE C JOBOJIFHO apXanyecKoro (ppaHIy3CcKoro;

Jlxedpdppu Uy, Ctanunu Jlezepy, Jxxepomy ['ortnerty, Méppu ['enn-Manny, bBpatieny ['puny, Jxxony IIBapity,
Xenen Tak, ['abpuane Benenmano u SnBapay Butreny — 3a coryiacue Ha HHTEPBbIO,

u Munerte TaBepH u3 ['puany-Bummnmk — 3a opraHu3aiuio yIOTHOIO MecTa [yl BCTped U paboThl.

Hakownern, xorenock 01 OTIETHHO OTMETUTD JIBE OPTaHU3AINH:

Hero-iiopkckyr0o nyOnuuHyr0 OMOJIMOTEKY — 32 HAMYKME JaXKe CaMbIX MAaJIOM3BECTHBIX KHUT TOJ] PYKOW,
HEB3Mpas Ha MapIIMBoe (GUHAHCUPOBAHUE OUOJIHOTEK;

«Joysep Ilabnukeiimens» — 3a nepenszgaHue M, CIeIOBATENLHO, CIIACCHHE €CITU HE OT MCUE3HOBEHHMS, TaK OT
3a0BEHNS, MHOTUX U3YMHUTENBHBIX CTAPbIX KHUT 1O (PU3HUKE, MaTEMATHKE M HCTOPUU HAYKH.



